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ABSTRACT

Statewide precipitation during the 1968-69 water year was near 150 percent of normal. During January
1969, precipitation amounts ranged from 195 percent of normal in the north to 550 percent in the South
Coastal area. / January's intense storms continued into February, and during the two months record
rainfall amounts resulted in losses of life and property from floods and nud slides. / The intensities
of the January-February storms were reflected in the high streamflow volumes experienced in all regions
of the State. Major flood control reservoirs in the San Joaquin River basins were encroached into the
flood reservation storage and substantial releases were necessary in anticipation of large snowmelt
runoff volumes. / River levees were breached in the Sacramento-San Joaquin Delta, on the San Joaquin
River, and on the Stanislaus River. Areas in Southern California experienced the severest flooding and
storm damage since 1938. San Diego County reported minor damage but in Orange, Los Angeles, Riverside,
San Bernardino, and Ventura Counties property damage was extensive. / Red Cross records show 161
persons injured, /*0 hospitalized, and Wl deaths as a direct result of the January-February storms and
floods. Governor Reagan declared 40 counties as disaster areas. / In addition to record-breaking
amounts of rainfall, a massive snowpack had accumulated in the Sierra Nevada. By April 1, the greatest
snowpack of record in the Sierra had reached maximum accumulation. / From the Stanislaus River Basin
south through the Kern River Basin, 78 out of 109 snow courses set all time records of water content.
Statewide, the snowpack water content was 210 percent of the April 1 average. / Forecasts of snowmelt
runoff for the April-July period were well above normal. Early in May the Sierra released the heaviest
snowmelt of recent time. Most San Joaquin River basins experienced peak snov/melt flows in late May or
early June. Flood control releases at all major reservoirs in the San Joaquin River basins were at
very high rates to prevent uncontrolled spilling. The high releases caused damage along river channels,
particularly the Kings and San Joaquin Rivers. All measures possible were taken to reduce the inflow
to Tulare Lake, but over 89,000 acres of land in the lakebed were inundated. / Close cooperation among
the Department of Water Resources, U. S. Weather Bureau, U . S. Bureau of Reclamation, U. S. Array Corps
of Engineers, and local irrigation districts, during the critical snowmelt problem, helped prevent a
major snowmelt flood.

COVER PHOTOGRAPH

Courtesy of the Associated Press

The Foothill Boulevard Bridge, which crosses
Tujunga Wash in San Fernando Valley, was destroyed
by the high flows that occurred in February 1969.
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THE WEATHER OF WATER YEAR I968-69

December I968

During December, temperatiires were be-
low normal, with the negative depar-
tures at stations varying from two to

seven degrees. Snow accumulation was
heavy, especially in the northern
mountains. For example, the Weather
Bureau office in Mt. Shasta reported
the greatest December snowfall since

1952, and valley floor stations, such
as Red Bluff and Fresno, had snowfall
which was the heaviest for many decades.

The important storm of the month occur-
red in the period December 22-29. This
storm period involved one primary cold
front which moved through the State on
December 24, followed by a secondary
front on the 28th, which extended the

period of precipitation through the 28th.

The noteworthy event of the storm was
the heavy accumulation of snow in the

northern mountains.

January 1969

During the January storms, the atmos-

pheric flow pattern, when viewed on the

monthly mean circulation charts, showed

an area of low pressure north of Hawaii

and a ridge of high pressure over west-

ern Alaska. The resulting flow of the

wind currents favored a long southwest-

erly fetch of moist, tropical air from

the southerly latitudes over California.

This flow was especially well -developed

in the period January 18-27.

For purposes of discussion, the January

storm series will be broken down into

the following periods:

January 11-15* 19^9 - First storm period

in which the initial precipitation
covered the State, and the develop-
ment of the storm patterns.

January 18-22, 1969 - Severe storm pat-

tern fully developed with heavy
precipitation over the State.

January 24-28, 1969 - A renewal of the

pattern after a one-day lull.

The storm series, which began on January
11, developed when a cold front moved
into Northern California. Waves on the
front slowed the movement of the front
through the State. The passage at San
Diego occurred on the evening of the
14th. The precipitation spread south-
ward with the front depositing up to

18 inches in the North Coast basins
and up to three inches in Southern Cali-
fornia. In the northern part of the
State this rainfall was sufficient to

cause significant rises on the streams,
but in the south there was no appre-
ciable runoff. The precipitation
there, however, did provide a wet ante-
cedent condition for the heavier precip-
itation vriiich came on the 18th.

On January 15 the upper level flow pat-

tern began to resemble the critical pat-

tern which, in the past, has occurred with

the flood-producing storms. The flow

consists of a confluence of two important

air currents: (1) a northerly flow of a

cold air mass out of Alaska and moving

in a cyclonic bend over the Southern

Gulf of Alaska and the States of Wash-

ington and Oregon; (2) a westerly or

southwesterly current of a warm, moist

air mass moving from the southerly lat-

itudes of the Pacific Ocean to the Cal-

ifornia coastline. The two currents

flow together and create a very strong

thermal gradient across the flow and

generate the jet stream of high velocity

winds at the altitudes of 20,000 to

40,000 feet. Weather fronts are invol-

ved in the establishment and maintenance

of this confluent flow, but they are

less important to the precipitation

production than the basic strong flow of

moist air mass. This strong flow favors
efficient orographic precipitation as
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PINE MOUNTAIN INN

SANDBERG
LECHUZA POINT STATION F C.

SAN FERNANDO PH. 3

TUJUNGA MILL CREEK FC
LOS ANGELES V» B AP
MT WILSON F C

OPIDS CAMP
SAN GABRIEL DAM
SAN DIMAS TANBARK FLAT
SPADRA PACIFIC FC
SANTI AGO DAM
SILVERADO
LAGUNA BEACH 2

RIVERSIDE EXP STATION
SANTA ANA RIVER PH 3

BEAUMONT
SAN JACINTO HANGER STATION
WINCHESTER
IDYLLWILD RANGER STATION
FALLBROOK
PALOMAR MT OBSERVATORY
LAKE WOHLFORD
WARNER SPRINGS
SAN DIEGO Wfl AP
LOWER OTAY RESERVOIR
MORENA DAM

SOUTH COASTAL AREA
PRECIPITATION STATION LOCATION

AND
JANUARY 1969 STORM ISOHYETAL MAP



Satellite picture taken by ESSA-VII on January 16, 1969 at 2232 GMT.
This satellite is polar orbiting, and takes 90 minutes to circum-
navigate the globe at an elevation of approximately 900 miles. This
orbit passes over a given point on the earth's surface at approxi-
mately the same time each day. (Photographs courtesy National
Environmental Satellite Center, ESSA.)

i

lift of the moist air occurs over the
mountain ranges of California. The
pictures available from the weather
satellites have been especially helpful
in showing the cloud masses associated
with the confluent flow of cold and
warm air.

To illustrate the cloud pattern before
the onset of the heavy precipitation in
the period January 18-22, a satellite
picture is shown on page 3 • The time of
the picture was 2232 GMT on January 16,

1969. (In California the time was 2:32PM
PST.) No rain was occurring over Cali-

fornia, but clouds were present over the

southern half of the State. Of interest

in the picture is the heavy mass of

clouds between longitudes 125 and 130

West. This cloud mass was imbedded in

the southwest flow of maritime tropical

air, which moved over California two

days later and began the heavy rain

period. The confluent character of the

flow can also be seen in the picture.
North of 40° latitude the cloud streaks
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HOURLY PRECIPITATION STATIONS

I MOUNT SHASTA WB CITY

2. ALTURAS RANGER STATION

3 VOLLMERS
4 SEIBER

5 ROUND MOUNTAIN INNE

6 REDDING 55SE
7 VOLTA POWERHOUSE

8 MINERAL
9 RED BLUFF WB AP
10 HAMILTON BRANCH POWERHOUSE
1

1

DE SABLA
12 SUCKS LAKE
13 PORTOLA
14 STONY GORGE RESERVOIR
15 CHICO EXPERIMENT STATION

16 BRUSH CREEK RANGER STATION

17 SIERRAVILLE RANGER STATION

18 OROVILLE RANGER STATION

19 CAMPTONVILLE RANGER STATION

20 WILLIAMS

21 CLEAR LAKE HIGHLANDS
22 GRASS VALLEY NO 2

23 BLUE CANYON WB AP
24 SODA SPRINGS IE

25 BROOKS FAHNHAM RANCH
26 GEORGETOWN RANGER STATION^
27 MOUNT DANAHER
26 KYBURZ STRAWBERRY ^
29 LAKE SOLANO
30 SACRAMENTO WB CITY

31 FIDDLETOWN LYNCH BANCH
32 TIGER CREEK POWERHOUSE
33 CAMP PARDEE

'^Jf'V

fLUMfyP

LEGEND
HOURLY PRECIPITATION STATION

DRAINAGE BASIN BOUNDARY

ISOHYETS OF RAINFALL IN INCHES
FOR THE PERIOD JAN 18-27.1969

'^^h^ SACRAMENTO VALLEY AREA
PRECIPITATION STATION LOCATION

AND
JANUARY 1969 STORM ISOHYETAL MAP



are cyclonically oriented (arc -shaped)

,

while the brighter, heavy cloud south of
35° latitude is in the southwest flow
of the tropical air. Other satellite
pictures of areas further to the south-
west showed an extensive continuation
of the cloud mass for 1500 nautical
miles into the region of Hawaii.

The precipitation began on the morning
of the 18th and covered all the State.
The onset time was about the same in

the north end of the State as well as

in the south end. The intensity of
precipitation increased on the follow-
ing days and reached a maximum either
late on the 20th or early on the 21st
in the case of the southern stations.
At some of the mountain stations in the

San Gabriel and San Bernardino Mountains
in Southern California, the hourly rate

exceeded one inch in the heaviest burst
of precipitation. The southern part of
the State from San Luis Obispo County
through Los Angeles County experienced

the heaviest rainfall, although the
Sierra Nevada from the Feather River
Basin to the Kern River Basin also had
substantial amounts. The amounts in
the North Coast did not approach those
in 1955 and 1964.

Short period amounts at stations in
different sections of the State are
tabulated in Table 1,

The precipitation of this first heavy
period tapered off by mid-day of the
22nd, and there was a period of about
Zk hours before the onset of the next
heavy period. This lull in the storm
was brought about by the brief build-up
of a ridge of high pressure off the
coast, which interrupted the steady, south-
west flow of moist air which had prevail-
ed since the 18th. The onset of the
second period occurred earlier in the
south (afternoon of the 23rd) than in
the north.

Table 1: Maximum Precipitation Amounts at Selected Stations
Storm of January 18-22, I969

Station
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HOURLY PRECIPITATION STATIONS

I TIGER CREEK POWERHOUSE
2. CAMP PARDEE
3. STOCKTON DISPOSAL PLANT
4. TRACY 2 SSE
5. CALAVERAS RANGER STATION

6. MODSTO 2

7. GROVE LAND 2

8 METCH HETCHY
9, PACHECO PASS

10- MERCED Z

II.YOSEMtTE NATIONAL PARK

12 CATHAY VALLEY BULL RUN RANCH
t3 WAWONA RANGER STATION
14 SAN JOAQUIN EXPERIMENT STATION
15 HUNTINGTON LAKE
16, FLORENCE LAKE
17 FRESNO WB A P

18 SALCH POWERHOUSE
19 COALINGA I SE
20 GRANT GROVE

2t BADGER
22, CORCORAN IRRIGATION DISTRICT

23 EXETER FAUVER RANCH
24 THREE RIVERS 6 SE

25 MILO 5NE
26 SPRINGVILLE RANGER STATION

27 SPRINGVILLE TULE HEADWORKS
28 LOST HILLS

29 BAKERSFIELD WB. AP
30 TAFT

31 WELDON I WSW
32 LORAINE
33 TEHACHAPI AIRPORT

r

LEGEND
• HOURLY PRECIPITATION STATION

DRAINAGE BASIN BOUNDARY
"^^ ISOHYETS OF RAINFALL tN INCHES

FOR THE PERIOD JAN iQ -27,1969

SAN JOAQUIN VALLEY AREA
PRECIPITATION STATION LOCATION

AND
JANUARY 1969 STORM ISOHYETAL MAP



Satellite picture taken by ESSA-VII on January 24, 1969 at 2212 GMT,
at the beginning of a heavy rainfall period over the southern half
of the State. See text page
(Photograph courtesy National Environmental Satellite Center,
ESSA.)

Another satellite picture, taken during
the second period of heavy precipitation,
is shown on page 7 • The time of the

picture is 2212 GMT (2:12 PM PST) on
January 23, 1969. The heavy precipita-
tion, especially in Southern California,
was beginning at the time of the picture,
and subsequently reached its greatest
intensity on the following day. The
heavy cloud mass to the southwest of
California shows up strikingly as to

brightness and areal coverage. The
swirl of clouds located near the desig-
nator "I30 W" is imbedded in cold cur-

rent of air moving south out of the Gulf

of Alaska. The head of the comma shape

is located near the surface low pressure

center southwest of Vancouver Island.

The "lumpy" character of the clouds to

the west and southwest of the low indi-

cates the cellular structure of the

clouds, probably cumulus or cumulonimbus.

High rates of precipitation were again
experienced at mountain stations in

Southern California. Amounts accumulat-

ed in the second period were heavy in

the south, but not as heavy as compared



Table 2: Maximum Precipitation Amounts at Selected Stations

Storm of January 2i^-27, I969



with the first period in the Sierra
Nevada and the North Coast, Short- period
amounts for selected stations equipped
with recording rain gages are given in

Table 2. The table also includes the

storm amount, January 24-27, inclusive.

Because the 1969 storm was the heaviest
storm since the storm of March 1938, a

comparison of 1-, 2-, 3-, and 4-day
amounts at a number of stations in South-
ern California has been compiled in

Table 3.

The snow level is defined as the eleva-
tion where the rain changes to snow. In
the first period of heavy precipitation,
the snow level was about 3,500 feet in

the northern end of the State (Klamath
River Basin) and 7,000 feet in the south-
ern mountains. In the San Gabriel Moun-
tains of Southern California, the station
Mt . Baldy Notch at elevation 7,735 feet

reported accumulation of snow during the

period. In the Kings River Basin, in the

Southern Sierra Nevada, the snow level
during the heaviest precipitation was
about 6,000 feet, as the station Grant
Grove at 6,600 feet reported snowfall
from the 20th through the 24th. On Jan-
uary 22, near theend of the precipitation,
a cold front moved through the State and
brought in a colder air mass. At Squirrel
Inn 2 (elevation 5,680 feet) in the San
Gabriel Mountains, some snowfall was re-

ported by 5 p.m. on the 22nd, which in-

dicated a rapid lowering of the snow

level on that day. The invasion of

colder air was also observed in the

hourly temperatures at Blue Canyon in

the Central Sierra. The temperature
fell about 15 degrees between midnight
and noon of the 22nd. Table 4 shows

snow depths during the January storm.

The reestablishment of the confluent
pattern on the 24th brought a warming
during the second period of heavy pre-
cipitation, with the snow level lifting
to 4,000 feet in the northern moun-
tains; 5,500 feet in the Central Sierra
(American River Basin); 7,000 feet in

the Southern Sierra (Kings River Basin);

and 7,500 feet in the San Gabriel Moun-
tains. The warming was also observed at

the valley floor stations in the San

Joaquin and Sacramento Valleys, with the

warming on the 24th first showing up
in the temperature and dew-point read-

ings in the San Joaquin and then pro-
ceeding northward into the Sacramento
Valley during the day. The passage of

another cold front on January 26 brought

a rapid lowering of the snow level. In

the cold air following the front, snow-

fall occurred as low as 5»000 feet in

the mountains of Southern California,

Isohyetal maps covering the January
storms for the Central Coast, South
Coast, Sacramento Valley, San Joaquin
and North Coast are shown on Plates 2,

3, 4, 5» and 9« The storm period, vary-
ing in length for the various hydro-
graphic areas, covers the important

Table 4: Snow Depths of Selected Stations

Station
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I BOULDER CREEK LOCATELLI RANCH
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6. DEL MONTE
7 GONZALES 9 ENE
8 ARROYO SECO
9 KING CITY

10, LOCKWOOD 2 N
I I . BRYSON
12 PASO ROBLES 5 NW
13 LA PANZA RANCH
14. SAN LUIS OBISPO CAL POLY
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17. CACHUMA DAM
18. SANTA BARBARA
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AND
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precipitation. Many supplementary reports

of precipitation amounts in Southern
California were available in addition to

the usual reporting stations.

During periods when the confluent flow

was well established, the wind velocit-
ies at levels where the flow impinges
on the mountains, as well as at higher

levels in the atmosphere, were very
strong. For instance, at the 500 mill-
ibar level (about 18,000 feet), veloci-
ties reached 90 to 100 knots, and at
the level of the jet stream, 100 to I50

knots. On the 19th, at the beginning

of the first heavy period of precipita-
tion, the jet stream crossed the coast-
line near San Francisco, but by the 21st
the location had shifted southward to

near Santa Barbara. The brief building
of a ridge of high pressure at the 5OO
rab level on the 23rd broke up the con-
fluent pattern, but the subsequent flat-
tening of the ridge on the 24th brought
a renewal of the pattern with the high
velocities. During the second period
of heavy precipitation (23-26) there
appeared to be two jets, one in the
San Francisco Bay Area, and the other
in Southern California.

February I969

Although February of 19^9 was another
wet month in California, the atmospher-
ic flow pattern differed from that of

the previous month. On the mean upper-

level chart for the month there appear-
ed a trough of low pressure along the

West Coast and a ridge of high pressure

in the region of Hawaii, where a low

pressure center had appeared in the lat-

ter area in January. The semi -permanent

Aleutian low was divided into two cells

with one in the Sea of Okhotsk and the

other in the Bering Sea. Cyclonic ac-

tivity which brought California the

above-normal precipitation originated
in the West Coast trough.

For discussion, the February storm ser-

ies will be grouped into the following
two periods:

February l-15i 19^9 - A period of some

light precipitation over the State,

but not of the magnitude of the pre-

ceding or the following period.

February 21-28, I969 - A period with a

different flow pattern involving a

series of fronts moving over the

State from the northwest. Table 5

shows daily precipitation amounts
diiring this period at selected sta-
tions in Southern California.

Table 5? Daily Precipitation Amounts at Selected Stations
Storm of February 21-28, I969

Station
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HOURLY PRECIPITATION STATIONS

I PINE MOUNTAIN INN

2 SAND6ERG
3. LECHUZA POINT STATION FC
4. SAN FERNANDO PH. 3

5. TUJUNGA MILL CREEK FC
6 LOS ANGELES WB AP
7 MT WILSON F C
8 OPIDS CAMP
9 SAN GABRIEL DAM
10. SAN DIMAS TANBARK FLAT
11 SPADRA PACIFIC FC
12 SANTIAGO DAM
13 SILVERADO
14 LAGUNA BEACH 2

15 RIVERSIDE EXP STATION
16 SANTA ANA RIVER PH 3
17 BEAUMONT
IB SAN JACINTO RANGER STATION
19 WINCHESTER
20 IDYLLWILD RANGER STATION
2

1

FALLBROOK
22. PALOMAR MT OBSERVATORY
23. LAKE WOMLFOHD
24 WARNER SPRINGS
25 SAN DIEGO WB AP
26 LOWER OTAY RESERVOIR
27 MORENA DAM

^

o^
SOUTH COASTAL AREA

PRECIPrTATION STATION LOCATION
AND

FEBRUARY 1969 STORM ISOHYETAL MAP
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The first half of the

precipitation in three
8-12th, and l4-15th.

tion came with weather
over the State. The f

typical winter systems
cipitation for two- to

in contrast to the sus

of the confluent patte

month had light
periods, 4-6th,

This precipita-
fronts moving

ronts were the

which bring pre-
four-day periods,
tained moist flow
rn.

In the second half of February, more
intense weather systems brought heavier
precipitation. Especially affected was
Southern California, which had been hit

so hard in January. A migratory low
Center moving out of the Aleutian low

into California set up the West Coast
trough as an effective steering current
for a sequence of many following storm
systems. A cold front came on February

21, followed by a second on February 23.

The second front became semistationary
in the Los Angeles area on the 25th and

prolonged the precipitation until the

26th. Data at supplementary stations
were collected by the U. S. Weather Bur-
eau for the 5-day period February 22-26.

These reports, plus the usual clima to-

logical reports, were used in drawing
the isohyetal maps for the Central and

South Coast shown in Plates 6 and 7 .

Totals vary from 8 inches in the upper

Salinas River Basin to 20 inches in the

Santa Ynez and San Gabriel Mountains.

The snow level in the period February
22-26 was lower than the January period

of heavy precipitation: 3>500 feet in

the north and ^,500 feet in the south.

With the stalling of the front in South-
ern California on February 24, the snow

level lifted about 1,000 feet. Snow
accumulations continued in the mountains,

Data at representative stations in var-

ious parts of the State are shown in

Table 6.

Table 6: Snow Depths at Selected Stations

Station
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RAINFALL-RUNOFF

Early in December, statewide precipita-
tion since the beginning of the I968-69
water year was below normal, and Cali-

fornia's drainage basins were relatively
dry. Then, on December 10, the first

major storm of the season moved into

Northern California. A series of storms

followed, and by the end of the month,

statewide precipitation totals were

well above normal, except in Southern
California and a few areas in the cen-

tral part of the State. During the

early storms, mucji of the precipitation
was absorbed by the soil, limiting run-

off and causing only minor rises in

streams of the North Coast and the upper
Sacramento Valley. However, as the

storms continued, the basins became

saturated and streamflows increased.

During the first half of January, light
precipitation occurred. However, in

the latter half of January, rain and

snow were persistent and heavy. Pre-

cipitation totals for the month were
generally above normal in all parts of
the State. New records for precipita-
tion amounts and intensities were estab-
lished at a number of stations. From
Blue Canyon and Sacramento southward
through the Los Angeles area, many sta-

tions reported the wettest January in

many years, and at some stations the

wettest January of record. New $-minute,
10-minute, and 15-minute intensity rec-

ords were set at San Francisco, and a

new 2^-hour record was set at Fresno.

Statewide precipitation during January
was 300 percent of normal, ranging
from 195 percent in the north to 550
percent in the South Coastal area.

During the last two weeks of January,

torrential rain touched every corner of
the State, from the normally wet North
Coast to the desert of Imperial County.

The resulting streamflows were far above
normal in all basins. In the North
Coastal area, January runoff in five

major streams was 290 percent of normal,
ranging from 170 percent for the Trinity
River to 310 percent for the Eel River.
Runoff in the major San Francisco Bay
and Central Coastal streams ranged be-
tween 350 and 760 percent of normal.
In the Sacramento River Basin, January
streamflow was 370 percent of normal;
and in the San Joaquin River and Tulare
Lake Basins, record January flows occur-
red with an aggregate runoff exceeding
680 percent of normal. In the South
Coastal area, January runoff far surpas-
sed any January total of record, being
greater than 2,000 percent of normal.

Storm activity continued over most of
the State through February. During the

month, precipitation was again well above
normal except in the extreme north and
the Colorado Desert area. Statewide pre-
cipitation for the month was I90 percent
of normal. In the South Coastal area,
February precipitation averaged 280 per-
cent of normal over the entire area.
At Los Angeles, the precipitation during
January and February provided the largest
two-month total since the year 1884.

Although not approaching the record flows
of January, high runoff volumes occurred
again in February in the coastal regions
of Southern California. Streams in the

area discharged over 800 percent of
average flows.

In the Sacramento River Basin, Sacramento
had the sixth wettest February of record.
February precipitation averaged 180 per-
cent of normal over the entire area,

with the valley floor averaging 210 per-
cent of normal. Total runoff in the

Sacramento Valley streams during the

month was 170 percent of normal. In the

San Joaquin River Basin, the Fresno pre-
cipitation station measured the greatest
amount of precipitation of record for

February, and the greatest 24-hour amount
since the year I9IS. February runoff

in the streams tributary to the San

15
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Joaquin Valley was 250 percent of nor-
mal for the month.

The intensities of the January and Feb-
ruary storms were reflected in the high
runoff volumes experienced in all regions
of the State. Storm and flood damage
occurred in the North Coast Basins
through the Central Valley and Central
Coastal basins to the San Diego area.

Levees broke in the Sacramento-San
Joaquin Delta, and on the San Joaquin
River and its tributaries, causing flood-
ing of agricultural lands, farm equip-
ment, and homes. In California's coast-
al basins, streams and drainage canals
overflowed, causing widespread inunda-

tion. Numerous mud slides destroyed
homes and buried highways.

Red Cross records show l6l persons in-

jured, 40 hospitalized, and 4? dead as

a result of the January-February storms.

Governor Reagan declared ^0 counties to

be disaster areas; 37 of these were de-

clared major disaster areas by Presi-
dential Proclamation.

In addition to record breaking amounts
of rainfall, a massive snowpack had ac-
cumulated in the higher elevations. In

December, Mt. Shasta received the great-
est snowfall for the month since 1952
and Red Bluff, on the valley floor, the

greatest since 1931* Even as far south

as Fresno, snowfall was the heaviest
since 1911.

January storms laid an abnormally heavy
blanket of snow on top of an already
above-average snowpack. Below normal
temperatures during January not only
prevented a normal amount of snowmelt
from low elevations, but again result-
ed in snowfall in areas which ordinar-
ily experience rain. By the end of

January, the snowpack in the Sierra
and Cascade watersheds was twice the
normal amounts.

By April 1, the greatest snowpack of

record in the Sierra had reached maxi-
mum accumulation and was beginning to

release the heaviest snowmelt runoff

of recent time. The snowpack water con-
tent ranged from a high of 295 percent
of normal in the Kern River Basin to
205 percent of normal in the Stanislaus
River Basin. In the Kern and Kaweah
Basins, new records were set for maxi-
mum water content.

The forecasts of runoff for the April
through July period were well above
normal for all the State's snow-fed
streams. To compound a critical situa-
tion, the January and February rainfall
had filled the major reservoirs to flood
control reservations. Because of the
flood potential from snowmelt, large
controlled releases were made for an
extended period to gain as much storage
as possible to control snowmelt runoff.

Reservoir storage substantially reduced
the magnitude of the peak floodflows in

many streams. The effectiveness of the

reservoirs in reducing these flows is

evident in the hydrographs of reservoir
operations shown on Plates 25 through

31.

At the close of the 1968-69 water year,
storage in 120 of California's major
reservoirs was about 19,610,000 acre-feet
or approximately 135 percent of the
average carryover storage of the last
ten years, and about 6,232,000 acre-feet
greater than the storage one year ago.
Record amounts of carryover storage in
surface reservoirs caused reduced ground
water pumping requirements so that a

general rise in ground water levels
occurred in almost all areas of the State.

Beginning with the first intense storm
in December and continuing through the

critical snowmelt period until the end
of June, the Department's Flood Opera-
tionsCenter was either on 24-hour duty
or standby alert. Close cooperation

among the Department of Water Resources,

U. S. Weather Bureau, U. S. Bureau of

Reclamation, U. S. Army Corps of Engi-

neers, and local irrigation districts
during the critical snowmelt period
helped prevent a major snowmelt flood.
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HOURLY PRECIPITATION STATIONS

I CRESCENT CITY MAINTENANCE STATION

2- HAPPY CAMP HANGER STATION

3 KLAMATH
4 ETNA
5 HOOPA
6 COFFEE CREEK RANGER STATION

7 EUREKA WB CITY

e KNEELANO 10 SSE
9 HYAMPOM
10 MIRANDA SPENGLER RANCH
11 LAKE MOUNTAIN
12 COVELO EEL RIVER RANGER STATION

(3 LAYTONVILLE
M FORT BRAGG
15 WILUTS HOWARD FOREST RANGER STATION

IG REDWOOD VALLEY
17 NAVARRO I NW
18 POINT ARENA
19. THE GEYSERS
20 VENADO

SAN FRANCISCO
BAY AREA

LEGEND

• HOURLY PRECIPITATION STATION

-—— DRAINAGE BASIN BOUNDARY

^/,. ISOHYETS OF RAINFALL IN INCHES
FOR THE PERIOD JAN. 9-31,1969

NORTH COASTAL AREA
PRECIPITATION STATION LOCATION

AND

JANUARY 1969 STORM ISOHYETAL MAP
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North Coastal Hydrographic Area

The North Coastal area extends 270 miles
along the coast from the California-
Oregon line south to the northern bound-
ary of Lagunitas Creek Basin in Marin
County. It ranges in width from 180
miles at the Oregon boundary to 30 miles
in the southern portion.

Storms are more frequent, and monthly
precipitation is higher in parts of the
North Coastal area than in any of the

other six major hydrographic areas of
the State, Runoff from the area is de-
rived largely from rainfall,with only a

relatively small portion contributed
by snowmelt.

Early in the water year, seasonal pre-
cipitation amounts had lagged in the

area as a result of two consecutive
subnormal rainfall months. However, a

wet December and January brought precip-
itation totals well above normal. The
series of storms that moved across the
North Coast in December saturated the

drainage basins, but the runoff pro-
duced only moderate rises in the streams.

All major rivers peaked well below dan-
ger or flood stages.

Another series of storms began in the

second week of January and continued
with intermittent pauses through the

month. Precipitation totals during
January were well above normal in all
the North Coastal basins. The amounts
varied from 150 percent of normal in

the Smith River drainage to 210 per-
cent in the Russian River Basin. Dur-

ing the period October 1 through Jan-
uary 31» the wettest spot in California
was at the Honeydew precipitation sta-
tion in the Mattole River drainage of
Humboldt County. The amount recorded
was 85.65 inches, of which 3^.93 inches
fell in January.

Runoff during the January storms averag-
ed 290 percent of normal in five major
North Coastal basin streams. Sharp
rises occurred in all the streams, and

flooding occurred in the lowlands of

the Eel, Van Duzen, and Russian Rivers.

Smith River Basin

The Smith River drains an area of 718
square miles, of which 87 square miles
are in the State of Oregon. Mountains
and foothills, which are almost entire-
ly below 3»000 feet, comprise 70^
square miles.

During a series of storms in January,
19.61 inches of precipitation fell at
the Elk Valley precipitation station;
18.29 inches were recorded at Crescent
City IN, and 20.02 inches at Gasquet
Ranger Station. The January 9-15 storm
caused the season's peak stage of 27.3
feet in the Smith River near Crescent
City. (Flood stage is 35 feet.)

Klamath River Basin

The Klamath River Basin includes the

Shasta, Scott, Salmon, and Trinity

Rivers. The basins include an area of

15,715 square miles, of which 5»695
square miles are in Oregon.

Some typical rainfall totals in the ba-

sin during January were: 18. 03 inches

at Idlewild Highway Maintenance Station;

20.02 inches at Gasquet Ranger Station;

and 22.80 inches at Klamath.

The January storms produced two moderate

rises on the Klarra th River. On January

13, the Klamath River near Klamath
crested at 23.^ feet, and on January 21

it reached the seasonal peak stage of

26.9 feet. Flood stage at this location

is 33 feet.

On the Trinity River near Hoopa, a crest

of 3^.7 feet occurred on January 13, and

the season's peak stage of 36.2 feet
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occurred on January 21. The flood stage

at Hoopa is ^8 feet. The season's peak

flows in all the Klamath River Basin

streams were below flood stage.

Mad River Basin

The Mad River drains an area of ^96
square miles. The basin is long and
narrow, extending inland south easterly.
Only 17 square miles is classified as

valley land, with the remainder in foot-

hills and mountains extending to a maxi-
mum elevation of 6,000 feet.

Rainfall totals in the basin during Jan-
uary were moderately high. At the Mad
River Ranger Station (elev. 2,775 feet),

7.68 inches of precipitation fell during
January 10-14, with a total of I9.62
inches for the month.

Ruth Reservoir, on the Mad River, reach-
ed its season's maximum storage of

61,200 acre-feet on January I3. On the

same day the mean daily spill and re-

lease reached a peak of 8,0^0 cfs;

downstream at Areata, the Mad River
crested at 18.55 feet. During the second
storm period, January 18-23, a peak flow
of 7,720 cfs was released on January 20

from Ruth Dam, and the peak stage of the

Mad River at Areata was 18.7 feet on the

same day. The peak flows in the Mad
River were well below the flood stage
of 24 feet at Areata. No flooding occur-
red in any area along the stream.

Redwood Creek Basin

Redwood Creek drains a long, narrow basin
of 279 square miles that extends 55 miles
southeastward from the coast. The basin's
topography is almost entirely mountainous
with a maximum elevation of 4,600 feet.
Sharp rises occur in Redwood Creek almost
immediately following intense rainfall
over the basin.

A series of storms in January caused two

sharp rises in Redwood Creek. From
January 9-15, 4.37 inches of precipita-
tion occurred at Korbel precipitation
station. Redwood Creek at Orick reached

a peak stage of 14.1 feet on January I3.

Precipitation again began falling over
the basin on January 18 and intensified
on January 19 and 20. Redwood Creek
reached a stage of 13«5 feet on January 21,

There was no flooding in the basin as

the runoff from both storms crested

below the 19-foot flood stage at Orick.

Eel River

The Eel River and its principal tribu-

tary, the Van Duzen River, drain an in-

land basin of 3,700 square miles. Of

this 3,570 square miles are classified

as foothills and mountains that are

rough and heavily wooded. The main

drainage is northwestward, and the mouth

of the Eel River is 13 miles south of

Eureka. The Van Duzen River drains an

area north and east of the Eel River

and flows into the Eel River 14 miles

above its mouth.

Light precipitation over the area on

January 9 intensified on the 12th and

13th and caused the season's peak flows

in the basin streams. On January 13,

the south fork of the Eel River near

Miranda reached a peak stage of 24.8

feet, and the Eel River at Scotia peak-

ed at 37.9 feet. No flooding occurred

at Miranda or Scotia, but a stage of

30 feet at Scotia caused overflow in

the Fernbridge area in the Eel River

Delta. Flooding occurred over the

delta lowlands on January 12 and 13 and

again between January 20-23. Overflow

spread over farmlands near the river

from Fernbridge to the mouth of the

Eel River, Roads in the delta became

flooded, isolating farms and homes.

Dairymen moved their livestock to high

ground as flood water covered pastures

and feed lots.

On January 13, the Van Duzen River near

Bridgeville reached the season's peak

stage of 19.3 feet. The flood stage

in the Bridgeville area is 17 feet, and

flooding occurred in the community of

Starvation Flat. Residents of the

Starvation Flat area were evacuated by
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county officials on January 12 and again

on January 20 ,when a second series of

storms caused the Van Duzen River to

crest at 17.9 feet. Although no homes

in the community were inundated, resi-

dents were evacuated as a precautionary
measure because the roads in the area

were impassable.

Flooding in the basin generally caused
considerable inconvenience but the

flood damage was relatively minor.
Humboldt County was declared a disaster
area; however, most of the loss came

from storm damage such as slides and

slipouts on the state and county roads.

Plate 10 delineates stages of the Van
Duzen and Eel Rivers during the January
storms.

Russian River Basin

The Russian River Basin covers l,'+98

square miles and extends 82 miles in

length. In the basin, 1252 square miles
are classified as mountains and foothills
in which the topography is quite rough.

A series of storms in January caused two

periods of flooding on the Russian River

near Guerneville. The first occurred
on January 12-1^ and was due to rain-

fall that averaged about eight inches.
Moderate rainfall amounts occurred in
the headwater and the Santa Rosa Basins.
The precipitation in the Guerneville,
Venado, and Healdsburg areas was heavy,
and the flow from these basins crested
at Healdsburg before the crest arrived
from upstream. As a result, the flood-
ing was moderate and confined to the

southern portion of the river. The
Russian River near Guerneville reached
its peak stage for the season of ^2,5
feet on January 1^4-; flood stage near
Guerneville is 32 feet.

During the second flood on January 20-22,
the average rainfall and distribution
were similar to that during the first
flood, and the Russian River near Guer-
neville crested at 38.1 feet on January
21.

The Russian River overflowed its banks
in the summer resort areas around Guer-
neville and Rio Nido. High water closed
secondary roads in the Guerneville, Hop-
land, and Geyserville areas, temporarily
isolating over 125 persons. However,
only relatively minor damage resulted
from the two floods. Flow stages of
the Russian River at Healdsburg and
Guerneville, and Dry Creek near Geyser-
ville are delineated on Plate 11.

High river flows threatened numerous bridges throughout California.
Photograph - courtesy Monterey County Flood Control
and Water Conservation Distridt.
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Central Coastal Hydrographic Area

The principal streams of the Central
Coastal Basin are the Pajaro, Salinas,
Santa Maria, and Santa Ynez Rivers, which
drain the larger basins. Two-fifths of

the area lies within the basin of Salinas
River and its tributaries. The Salinas
River Basin, about 170 miles long, approx-
imately parallels the coast, from which
it is separated by the Santa Lucia Range.
The largest valley areas lie in portions
of the Salinas, Santa Maria, and Santa
Ynez River Basins.

Precipitation on the Central Coastal
area is usually moderate, except in a few
isolated sections, and decreases from
north to south. Extended periods of pre-
cipitation during January and February
1969, produced flows in the Salinas and
Santa Ynez Rivers that exceeded any prior
peak flows of record. These flows may
have approached the magnitude of the
legendary floods of 1861-62. Widespread
and extensive flood damage occurred in
the area.

Salinas River Basin

The Salinas River caused severe flood-
ing in Monterey and San Luis Obispo
Counties during two consecutive months.
The flooding during February was more
damaging than in January, which was the

worst since 1952. After a four-day storm,

which began January 11, the unusually
high percolation and infiltration rates
of the Salinas River Basin were lowered.
The antecedent conditions were favorable
for heavy runoff, and precipitation be-
ginning on January 18 caused a rapid
rise in the Salinas River and its tribu-
taries.

The January flooding was due to heavy
rain over the headwaters of the Salinas
River during the afternoon of the 24th.

In San Luis Obispo County, precipitation
during the January storm was of a great-
er magnitude than that of a 100-year
storm. In the city of Santa Margarita,
6-|- inches of rain fell during a 2^4—hour
period. On January 25, the Salinas River
at Bradley crested 3»9 feet above flood
stage, and on January 2?, the crest was

3.1 feet above flood stage at Spreckels.

Flooding occurred on both sides of the

Salinas River, especially in the section
from San Ardo to Spreckels. Sewage treat-
ment plants were flooded along the en-
tire length of the stream. Roads were
washed out, bridges destroyed, and the

overflow caused extensive erosion of

farmland. In the city of San Luis Obispo,

streets became temporary streams. A

foot-deep stream ran through the main
street, and damage in the business area
was heavy. Northbound lanes of U. S.

Highway 101 were closed by flooding
along nearby Shell Beach. Scenic Cali-
fornia 1 along the coast was closed
because of land and rock slides north
of San Simeon. To the south, Pismo
Beach had relatively moderate flooding,
mostly in the area where Pismo Creek
empties into the Pacific Ocean.

In the lower basin, families living
along the Carmel River were evacuated
when the stream overflowed its banks.
Six miles from the coast, the Robinson
Canyon Road Bridge over the Carmel River
collapsed and temporily stranded
thirty persons.

The rainfall that caused the February
flood was the heaviest in the basin up-
stream from King City. The city of
Santa Margarita reported 8.42 inches of

precipitation from February 21-26; Paso
Robles reported 5«10 inches; and Slainas
2.74 inches. On February 24, the peak
flow of the Salinas River at Bradley was
almost double the January peak flow.

The peak stage at Bradley was 20,3 feet;

5,3 feet above flood stage. On the

tributaries east of Paso Robles, the

flows were higher than during January,
Flash flooding was also reported on

some of the west side tributaries from
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Lockwood to Santa Margarita. There was
some new flooding from San Lucas to

Spreckels, and extensive flooding from
Spreckels to the ocean. On February 26,

the Salinas River at Spreckels reached
a peak stage of 26.5 feet, 2.7 feet
higher than the January flood, and 3«5
feet above flood stage.

The damage during the February flood

was difficult to assess because the

Flood damage during the previous month
was so extensive. There was consider-
able new flood damage in two areas. A

large percentage of the total damage
during February was in the sector from
Spreckels westward to the ocean, where
there was practically no damage during
January. The other sector was from San
Lucas to beyond Paso Robles, where the
flooding during February was more exten-
sive than during January.

The Salinas Reservoir on Salinas River,
Nacimiento Reservoir on Nacimiento
River, and San Antonio Reservoir on San
Antonio River provided substantial flow
regulation in the Salinas River Basin.
San Antonio Reservoir stored all inflow,
188,800 acre-feet during January 18 to

March 7, and no releases were made dur-
ing the flood period. Nacimiento Res-
ervoir increased its storage 314,400
acre-feet from January 15 to February
26. Salinas Reservoir was filled in

January and February and spill occurred
during each storm period.

Plate 12 delineates the stages of the
Salinas River at Spreckels and Bradley
during the January and February floods,
and the Carmel River at Robles del Rio
during the January flood.

Santa Ynez River and
Santa Maria River Basins

Raging flood flows during the second wet-
test January in 101 years caused severe
damage in Santa Barbara County. In the
City of Santa Barbara, the total rain-
fall for the month of January was 15.55
inches, the greatest amount for the
month of January since I9I6. At Juncal

Dam, elevation 2,075 feet, ^5.40 inches
of precipitation was reported.

The January storm and subsequent flows
from Gibraltar Dam and Juncal Dam on
the Santa Ynez River quickly filled
Cachuraa Reservoir. On the morning of
January 25, Cachuma Dam spilled for the
fourth time since it was built in 1953^
A peak discharge of 100,000 cfs in
Santa Ynez River near Lompoc occurred
on January 25 during the peak spill at
Cachuma Dam. Three miles downstream
from the daro^the river was flowing with-
in a few inches of the top of the arches
of the San Lucas highway bridge. Fur-
ther downstream in the Lompoc and Sol-
vong area, flood damage was extensive.

The swollen Santa Ynez River damaged
roads and bridges, and inundated 4,000
acres of prime agricultural land in the

lower valley. National Guard, Marines,
and Coast Guard personnel assisted in

an airlift evacuation of residents near
the Santa Ynez River. South Vandenberg
was virtually isolated; as far as the
eye could see, one large lake seemingly
covered the lower valley. Vandenberg
Air Force Base suffered extensive damage
as buildings and equipment were inundated.
Highways and railroad lines into the
base were severely damaged. The remnants
of a collapsed bridge linking North and
South Vandenberg at Surf were removed
with explosives. The demolition was
necessary because of the debris which
had collected behind the demolished
bridge, threatening additional flooding.

In the southern section of Santa Barbara
County, heavy flood damage occurred in
Montecito and Carpinteria. Small
streams such as Santa Monica, Franklin,
and San Ysidro Creeks overflowed through
residential areas causing heavy sedi-
mentation.

In northern Santa Barbara County, the

Santa Maria River at Guadalupe had a

peak flow on January 25 of 24,300 cfs,

67 percent of the record peak flow in

1952. Sisquoc River near Sisquoc, trib-

utary to the Santa Maria River, had a
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peak flow on the same date of 21,400 cfs.

The levees on the Santa Maria River, pro-

tecting the City of Santa Maria, prevented

flooding that could have caused extensive

damage. The levees kept the high flows

within the river channel to the Guada-

lupe Bridge. West of the bridge, the

river overflowed its channel inundating

lowlands.

Heavy precipitation occurred February

22-25 in the same areas throughout

Santa Barbara County that were hard hit

in January and caused recurrence of

flooding. In the Santa Maria River

Basin, Twitchell Reservoir on the Cuyaraa

River filled February 25 and spilled

for the first time since completion in

1959. Downstream in Santa Maria River

at Guadalupe the peak flow reached

27,200 cfs, exceeding the January flow.

Overflow from the Santa Maria River
flooded 200 acres of cropland west of

Guadalupe to a depth of 2-3 feet.

Many smaller streams in the basins, such

as Soloman Creek, Green Canyon, and San

Antonio Creek had excessive flows v*iich

caused erosion damage to dikes and
channels as well as overflowing onto

croplands. The City of Santa Barbara

escaped serious flooding, although Mis-
sion and Sycamore Creeks briefly over-

flowed their banks.

Plate 13 delineates the stages of the

Sisquoc and Santa Ynez Rivers during the

January and February I969 floods.
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South Coastal Hydrographic Area

The South Coastal Basin extends 200

miles along the Pacific Ocean with a

maximum width of 75 miles. It comprises
all basins draining into the ocean be-

tween the southeastern boundary of Eicon
Creek Basin in Ventura County and the

California-Mexico boundary. Principal
streams of the area are the Santa Clara,

Los Angeles, San Gabriel, Santa Ana,

Santa Margarita, San Luis Rey, San Die-

guito, San Diego, and Tia Juana Rivers.
Shorter streams draining the coastal
slopes are Ventura, Sweetwater, and Otay
Rivers, and a number of smaller streams.

The Santa Ana River Basin is the largest
drainage basin, occupying nearly
one-fourth of the South Coastal area.

The most severe flood since 1938 occurred
in Southern California due to excessively
heavy rain on January 18 through the 26.

The precipitation averaged from 10 to 15
inches in the lowlands and from 30 to 35
inches over the mountain areas. The
greatest amounts in excess of ^5 inches
occurred at Opid's Camp and at Mt. Baldy,
both in the San Gabriel Mountains. The
1938 storm was a higher intensity, short-
er duration storm, but the I969 precipi-
tation totals are the greatest on record.
Near record flows occurred in most
channels, and a few exceeded previous
records.

Only minor flooding occurred in San Diego
County, where the rain was beneficial
in restoring underground water levels.
Property damage was extensive in Ventura,
Los Angeles, Orange, San Bernardino, and
Riverside Counties. Damage resulted

from erosion in canyons, mudslides in
foothill communities, and inundation in
low flatland areas. Hundreds of homes
were damaged or destroyed by mudslides,
and several bridges were washed out.

Recurring heavy rains occurred again in

Southern California in February. In

most areas the February flood danage was
much less than in the previous month,
since much of the erosion, silting, and

inundation had already occurred. However,
some areas were harder hit than in Janu-

ary. In the Santa Clara River Valley
extensive damage was sustained by the

Ventura Marina, and by agriculture and

petroleum industry installations along

the river. In Los Angeles, San Bernar-
dino, Riverside, and Orange Counties,

residents of several foothill communities

were evacuated because homes were damaged

or destroyed by inundation, erosion, and

mudslides

Mudslides were more numerous in Southern
California during February than during

January. The saturated soil was deluged

with an additional 8 to 12 inches of

precipitation during February in the

lowlands, and 20 to 25 inches in the

mountain areas. Rainfall intensities

were moderate to heavy. Opids Camp in

Ventura County recorded 10.00 inches in

a 24-hour period. Streamflows were

generally below the January peak flows.

The American Red Cross reported 4? deaths

directly attributable to the January
and February storms in Southern Califor-

nia.

Santa Clara River
and Ventura River Basins

A series of storms swept the basins in

January and February. The first storm,

January 18-21, was closely followed by a

second storm, January 24-2?. Both storms

carried heavy precipitation amounts accom-

panied by high intensities. Uninterrupted
rainfall over a 12-to l6-hour period dur-

ing the night of January 25 caused exces-

sive peak flows. On January 25, the

Santa Clara River at the Los Angeles-

Ventura County line had a record flow

of 82,000 cfs; the previous record flow

was 34,100 cfs. The peak flood flow in

the Santa Clara River at Saticoy, near

the mouth, was 165,000 cfs, or 1.4

times the March 1938 record. Sespe Creek
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had a peak flow of 60,000 cfs on January
25. This flow was 7 percent greater than

the previous record flow of March 1938.
Plate 13 shows the January and February

1969 peak stages in Sespe Creek.

The Santa Clara River overflowed its banks

and caused serious flooding. Cnunbling
levees along the river were rapidly re-

paired to avert the flood danger to the

City of Oxnard. In the Santa Paula

-

Fillmore-Piru area, over 3»000 persons
were evacuated. The Ventura River, San
Antonio Creek and numerous canyon streams
added to the flood damage. Approximately
600 persons were evacuated from communit-
ies in the Ojai Valley when streets were
flooded with up to two feet of water.

Heavy precipitation occurred February
22-25 throughout the basins and again
caused damaging flood flows. The peak
flow of the Santa Clara River at Saticoy
on February 25 was 152,000 cfs, nearly
equal to the January peak. Santa Paula
creek near santa Paula had a peak flow
that was 1.3 times greater than in Janu-
ary. Emergency repairs to the channels of
Ventura River and Santa Paula Creek were
necessary during the January flood and
also during the February storm. Roads
were again inundated and damaged, and

numerous bridges washed out.

Reservoirs provided partial regulation
in the Ventura River and Santa Clara
River Basins. Casitas Reservoir on Coy-
ote Creek, a tributary to Ventura River,
stored all inflow between January 17 to

February 28, gaining 69,800 acre-feet of
water. Lake Piru on Piru Creek, a tribu-
tary to the Santa Clara River, contained
25,000 acre-feet of water on January 1.

On February 22, Piru Lake reached its
maximum capacity of 101,225 acre-feet
and spilled for the first time. Matil-
ija Reservoir contained only 5OO acre-
feet of water prior to the initial Jan-
uary storm. On January 21, the lake
reached its capacity and spilled,

Plate 14 shows the peak stages in the

Santa Clara, Los Angeles, and Santa Mar-
garita Rivers.

Los Angeles River, San Gabriel
River, and Santa Ana River Basins

Heavy rains during the storms of January
18-22 and January 24-27 caused flooding

and mudslides in the foothills and can-

yons of the San Gabriel Mountains,

In Los Angeles County, flood flows occur-

red in the tributary streams of the San

Gabriel and Los Angeles Rivers. Channels

were overtopped, bridges, roads, and

streets were damaged or destroyed, and

thousands of persons were evacuated.

Downstream, the Los Angeles River at

Long Beach had a record flow of 102,000

cfs on January 25. On the same day,

the Arroyo Seco near Pasadena had a peak

flow of 8,540 cfs, almost equal to the

record peak flow in 1938.

Mudslides added to the flood and storm

damage in the communities of Glendale,

Highland Park, Encina, Sherman Oaks,

Hollywood Hills, Brentwood, Bel-Air, and

Verdugo Hills.

Sepulveda Reservoir on Los Angeles River,
Hansen Reservoir on Tujunga Creek, and

several smaller reservoirs on tributary

streams provide flood flow regulation

in the Los Angeles River Basin. Com-

bined storage in Sepulveda and Hansen

Reservoirs reached 11,890 acre-feet

January 25 and 15,960 acre-feet February

25. Peak flows downstream from the res-

ervoirs were substantially reduced and

prevented additional flood damage.

In the Santa Ana River Basin, flooding

occurred in the upper reaches of the

main river and its tributaries. Rampag-

ing streams such as Cucamonga, Deer,

Day, and Cajon Creeks severely eroded

miles of improved flood channels. In

San Bernardino County, roads and bridges

were washed out, and the Southern Pacific

Railroad and Santa Fe Railroad main lines

were damaged. Canyon streams overflowed

through residential areas. In the town

of Cucamonga about 1,000 persons were
evacuated.
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High flows in Southern California streams destroyed levees and bridges,

Photographs - courtesy Ventura County Flood Control District.
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Flooding was extensive in the canyon
areas of the tributaries to the Santa
Ana River. Over 1,000 persons were
marooned in the Silverado Canyon area
as roads were inundated. The flood
flows in Santiago Creek eroded its chan-
nel and the backyards of several homes,

endangering a large residential section.

Streamflows in the Santa Ana River Basin
are regulated by Big Bear Lake and Frado

Reservoir on the Santa Ana River; Lake
Hemet and Railroad Canyon Reservoir on
San Jacinto River; and Santiago Reser-
voir on Santiago Creek. Additional
storage and regulation are provided by
many other local facilities. Prado Res-
ervoir was empty on January 17, and de-
tained all inflow to reach a peak stor-
age of 73,200 acre-feet on January 29,
and 130,100 acre-feet on February 25.

Controlled releases were discharged
during the storms.

Rainfall during the February 22-25 storm
was heavy throughout the area, but the

totals were less than those of the Jan-
uary storms, except in the Santa Ana and
San Jacinto Mountains. In Little San
Gorgonio Creek near Beaumont, Riverside
County, the peak flood flow was 12,400
cfs on February 25. The previous max-
imum flow of record since 19^+8 was 319
cfs. City Creek near Highland had a peak
flow of 7,000 cfs, slightly greater than
the record peak of 1938. Santiago Creek
at Modjeska, Orange County, had a peak
flow of 6,520 cfs, also on February 25.

This flow was 2.4 times the January peak.
The February peak flows in upstream trit

utaries of the Los Angeles River exceede
those of January.

Santa Margarita River Basin
Southward to Otay River Basin

The principal streams within this area
are the Santa Margarita, San Luis Rey,

San Dieguito, San Diego, Sweetwater, and

Otay Rivers. These streams flow westerly
to the Pacific Ocean, draining the coast-
al basins in San Diego County.

During the January storms, precipitation
was county-wide with the heaviest amounts

falling in north-county foothills and

mountains. Minor flooding occurred only
in isolated areas throughout the county.

The most severe storm of the series that

swept the area began February 25. Ocean-

side and Escondido registered precipita-

tion totals of approximately three inches,

and nearly two inches of that fell on the

first day of the storm. Oceanside Pump-

ing Plant recorded the maxiraiim one-hour

amount of 0.75 inch.

In February, storm damage and flooding

were reported by the cities of Escondido,

Oceanside, and the unincorporated areas
of Valley Center, Fallbrook, and Rainbow.

In Escondido, flooding occurred from

local drainage. In Oceanside, overflow
from Loma Alta Creek inundated streets,

sections of the business district, and

portions of the Hughes Aircraft plant.

On San Luis Rey River, a dike broke,

flooding an industrial area. A number

of roads and bridges were damaged and
rendered impassable, and rail traffic

was disrupted for a time.

Lake Henshaw on the San Luis Rey River,

and Vail Lake on Temecula Creek, a trib-

utary to Santa Margarita River, detained

all the inflow during the January and

February storms. The combined gain in

water stored, 58,490 acre-feet, is ap-

proximately one-fourth of the total

capacity of the two reservoirs. Suther-

land Reservoir on Santa Ysabel Creek,

tributary to San Dieguito River, was

the fullest it has been since the dam

was built in 195^. The City of San

Diego's eleven reservoirs held over

193,000 acre-feet of storage at the end

of February.

In comparison to the destruction in the

Los Angeles area, San Diego County flood

damage was relatively light. No injuries

or deaths occurred in the county as a

result of the storm. Because of the

light flood damage, San Diego County

was not declared a disaster area.
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Raging streams destroyed highways,
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Photographs - courtesy Monterey County Flood Control
and Water Conservation District.
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railroads, and homes.
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Photographs - courtesy Ventura County Flood Control District.
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Colorado Desert Area

Although the Colorado Desert area is

characteristically arid, it is rimmed
by high mountains on the northwest; at the
the higher elevations, precipitation is

frequently intense. Most of the runoff
in the area is derived from the southern
portion of the San Bernardino Mountains,
from which the Whitewater River drains
into the Salton Sea. Several minor
streams drain from the San Jacinto and
Peninsular Ranges.

Precipitation in the Colorado Desert
area was only 80 percent of normal for
the period October 1 through February
28. However, a very wet January averaged
220 percent of normal over the area.

February precipitation averaged 60 per-
cent of normal over the area, but the
extremes varied from 96 percent at
Twenty-nine Palms, in the Mojave Desert
drainage, to no measurable amount at
Blythe FAA Airport.

Whitewater River Basin

Rainfall was heavy during January 18-22
and caused near record flows in the basin
streams. The peak discharge in Tahquitz
Creek near Palm Springs was 2,900 cfs
on January 25. This flow duplicated
the maximum discharge of record estab-
lished November I965. Snow Creek near

White Water, west of Palm Springs, had
a peak flow of 13,000 cfs January 25.
The previous record flow was 4,200 cfs
which occurred November 22, I965.

Flooding was severe in the Palm Springs
area with extensive damage to highways
and reside! tial property.

Lahontan Hydrographic Area (Southern Portion)

The principal streams of the area are
the Owens River drainage eastern slopes
of the Sierra Nevada, and Mojave River
draining eastern slopes of the San Ber-
nardino Mountains. Mean seasonal pre-
cipitation in the Lahontan area varies
from 50 inches in the high altitudes to

1.7 inches in the desert regions.

Frecipitation totals in the Mojave River
drainage area during the January storms
were 45 . 9 inches at Lake Arrowhead
(elevation 5,205 feet), and 5.3 inches
at Hesperia (elevation 3,195 feet).

The area affected by flooding was the
lower Mojave River Basin.

Mojave River Basin

Precipitation throughout the basin dur-

ing the January 18-22 storm was generally
light and produced only minor runoff.
Heavy rains January 24-27, however,
caused flood flows comparable to Novem-
ber and December 1965.

In the Mojave River Basin the stream
flows of January 25 and 26 were even
greater than those in 1965* In Deep
Creek near Hesperia the peak discharge
of 23,000 cfs was the highest flow since
the record peak flow of 46,000 cfs in
March 1938. The Mojave at Barstow
reached a peak flow of 29,000 cfs on
January 25. The highest flows since
1938 reached the lower Mojave River

when a peak flow of 18,000 cfs occurred
at Afton. This flow caused widespread
flooding in the Mojave River lowlands,
with water waist deep in areas. Many
persons were forced to evacuate their

homes, and all bridges and crossings
between Victorville and Barstow were
impassable.

Heavy rains in the basin mountains
February 22-25 caused a recurrence of

severe flooding. The West Fork Mojave
River near Hesperia had a peak flow of

20,000 cfs, over I50 percent greater

than the January peak flow. Flows in

the lower Mojave River during February
storms were closely comparable to the

high flows in January.
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The Truckee River damaged bridges --

^Jh^

Photographs courtesy of Department of Water
Resources Flood Control Project Surveillance Unit,
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Lahontan Hydrographic Area (Northern Portion)

The principal streams in the area are

the Susan River in California, and the

Truckee, Carson, and Walker RiverSjWhich
drain interstate watershed basins. The

Susan River drains into Honey Lake,

which is a closed basin. Considerable
agricultural development has taken place

in the area, particularly around Honey

Lake.

October through April precipitation
averaged 120 percent of normal over the

Surprise Valley - Honey Lake area, 170

percent of normal over the Tahoe - Truckee
area, and 185 percent of normal over the

Carson and Walker Rivers 'drainage areas.

Very little flood damage was reported
in the area except in the Truckee River
Basin when relatively high releases
were made from Lake Tahoe. Streamflow
in the Walker River during the period
October 1 through April 30 was 140 per-

cent of normal; the Carson River was

145 percent of normal, and the Truckee
River 150 percent of normal.

Truckee River Basin

A serious problem developed at Lake

Tahoe in June as the lake level continu-

ed to rise. The storage in Lake Tahoe

is operated under an agreement between

the Sierra Pacific Power Company, the

Truckee-Carson Irrigation District, the

Washoe County Water Conservation District,

and the U. S. Bureau of Reclamation.
The agreement stipulates (1) that the
Lake Tahoe outlet works shall be oper-
ated to prevent, insofar as practicable,
the water surface of the lake from ex-
ceeding elevation 6229.1 feet above
mean sea level, and (2) the quantity of
water released from the lake shall not
cause Floriston rates (Truckee River at
Stateline) to be exceeded. Under the
existing conditions, Floriston rates pro-
vided for iJ-00 cfs in the Truckee River
at Floriston.

On April 1, the elevation of the lake
was 6227.^8 feet. Due to the heavy water
content of the deep snowpack in the basin
it was estimated the lake would rise 2.9
feet during the snowmelt period assuming
outlet gates closed. On June 9 the lake
level had rises to elevation 6228.93 feet.
Releases of 1,400 cfs were being made but,

because of continuing precipitation, the
outflow did not stabilize the lake level.

On June 11, twelve outlet gates were open
and the release was near 1,700 cfs. This
flow did not cause any serious problems

downstream. On June 18, the elevation
of the lake was 6229.03 feet and the re-

leases were 2,l40 cfs. The high flow

destroyed several private footbridges
across the Truckee River. At noon on

June 19 all the outlet gates were opened

and the peak flow downstream reached
2,620 cfs, the record peak release from
the lake.

One-half mile downstream from the outlet

gate, the Granlibakken Bridge at the

Tahoe Lumber Company was swept downstream.

It was necessary to move stacks of lumber

from a storage area that became inundated.

Further downstream at the River Ranch it

was necessary to anchor a footbridge with

cables to keep it from floating off its

abutments. Approximately four miles
downstream from the lake, severe channel

erosion occurred on the right bank. Di-

vision of Highway's personnel placed

sandbags in the area to prevent damage

to Highway 89 and also to protect the

sewer line from being exposed.

The lake level dropped to 6229.0 feet by

June 21. On June 26 the level was

6228.88 feet with the outlet structure

closed except for one gate partially

open. No flood damage was reported in

the lower reaches of the Truckee River

as the flow was not exceptionally high

for the channel in that area.
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Central Valley Hydrographic Area

The Central Valley area comprises all

stream basins that drain into the Sac-

ramento and San Joaquin Valleys upstream
from the point of discharge of the Sac-

ramento River into Suisun Bay between
Collinsville and Pittsburg. The area

averages 120 miles in vd.dth and 500
miles in length.

The principal streams of the Sacramento

Valley are the Sacramento River and its

main tributaries: the McCloud, Pit,

Feather, Yuba, Bear, and American Rivers,

which flow from the Sierra Nevada; and

Cottonwood, Stony, Cache, and Putah

Creeks, which drain from the coastal
ranges. The principal streams of the

San Joaquin Valley are the San Joaquin
River and its principal tributaries:
the Cosumnes, Mokelumne, Calaveras,
Stanislaus, Tuolumne, and Kerced Rivers,

all draining from the Sierra Nevada.

The Kings, Kaweah, Tule, and Kern Rivers

also drain from the Sierra Nevada, but

into Tulare Lake. Some of the flood

flows of Kings River are tributary to

San Joaquin River by way of Fresno
Slough, and in times past, during per-
iods of flood, Tulare Lake has over-
flowed into the San Joaquin River.

Precipitation in the area decreases
progressively from north to south, with
heavy snowfall a winter feature of the

Sierra Nevada at elevations above 3.000
feet in the northern portion and 4,000
feet in the south.

From October 1, 1968 through April 30,

1969, precipitation over the Sacramento
Valley area averaged 1^5 percent of nor-

mal and total runoff was I65 percent of
normal. A very wet January approached

2j times the normal precipitation amounts,

and total runoff during the month was

370 percent of normal.

In the San Joaquin Valley, precipitation
averaged 355 percent of normal, the wet-

test January of record. Record January
flows occurred in the major streams of

this area, with the aggregate runoff

exceeding 680 percent of normal. Janu-
ary strearaflow totals with respect to

normal ranged between 575 percent for
the Stanislaus watershed to 1000 per-
cent for the Kaweah River Basin. Levee
seepage problems due to the extended
period of high river stages, and flood
problems due to levee failures, were
widespread throughout the San Joaquin
River and Tulare Lake Basins.

Sacramento River Basin

The first moderate rise of the season
in the Sacramento River and its tribu-
taries occurred in December. The rise
caused minor overflow into the Sutter
Bypass at Tisdale and Colusa Weirs, but
danger or warning stages were not reach-
ed at any other point along the system.
The overflow into the bypass* which is
normal during the winter months, was
an inconvenience to agricultural in-
terests but did little damage.

A very wet January boosted near-normal
precipitation amounts to well above
normal. Total runoff in the major
streams of the Sacramento Valley during
January was 370 percent of normal.

Streams to the south experienced the
second highest flows of record and were
near 5OO percent of normal.

Continuing precipitation in January
caused all major reservoirs in the area
to encroach upon flood control storage
reservations. During the month it was
necessary to increase releases from the
flood control reservoirs to attain re-
quired storage space. On January 20,
Folsom Reservoir storage releases
through Numbus Dam to the American River
were increased from 10,000 cfs to 50,000
cfs, and on January 21 were increased to

70,000 cfs. On January 22, Shasta Res-
ervoir storage releases through Keswick
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Dam to the Sacramento River were in-
creased from 17,000 cfs to 50,000 cfs.

Operational release of the first con-
trolled water over the Oroville Dam
spillway began on the morning of January
21. On that date, releases were grad-
ually increased to a raaximvira of S'+jOOO

cfs through the gated spillway and an
aggregate of 55»000 cfs from the Oroville
complex to the Feather River. The max-
imum release to the river was maintained
for approximately nine hours and then
reduced to ^0,000 cfs.

Releases from the three major reservoirs
were continually adjusted through Janu-
ary, and by the end of the month, Kes-
wick Dam releases had been reduced to

18,000 cfs. Nimbus Dam releases had
been reduced to 18,000 cfs, and the

total release to the Feather River from
the Oroville project had been reduced
to 20,000 cfs. Plates 25 and 26

illustrate the operations of Shasta Dam,

Folsom Dam, and Oroville Dam.

Five major crests moved down the Sacra-
mento River in January. Warning stages
were exceeded at many points, and over-
flow occurred into the Sutter Bypass and

Yolo Bypass at all the flood control
project weirs. Plate 17 delineates the

overflow v/hich occurred at all the fix-

ed sill weirs, and Plate 18 shows the

overflow at the Sacramento Weir.

The Sacramento Weir Unit of the Sacra-
mento River Flood Control Project is a

gate-contolled weir. It consists of a

fixed sill 2,000 feet long and has 48
bays and gates. When open, it diverts
flood waters of both the Sacramento and

American Rivers from the main flood

channel of the Sacramento River, about
three miles upstream from the mouth of
the American River into the Yolo Bypass.
The objectives of the operation of the
Sacramento Weir are to limit flood stages
in the Sacramento River between Verona
and Isleton to the project flood stage,
with maximum feasible utilization of
the flood capacity of the Sacramento
River channel below the weir.

The Sacramento River in the vicinity of
Sacramento began rising slowly on Janu-
ary 12. A sharp rise on January 20 and
21 reached a stage of 28.2 feet, and at
9j15 a.m. on January 21 it was necessary
to open 16 gates of the Sacramento Weir.
This operation marked the first time
since December 1964 that the weir had
been opened. All the islands located
in the lower end of the Yolo Bypass were
flooded by January 23. However, ample
warning permitted early evacuation of
all livestock and farm equipment from
the bypass.

The Sacramento River at Sacramento held
steady near 28 feet for three days sub-
sequent to opening the Sacramento Weir
and then began to fall slowly. Overflow
into the Yolo Bypass at Sacramento Weir
continued until February 1. Closure of
the Sacramento Weir gates began January
31 and was completed on the afternoon
of February 1.

Overflows at the Sacramento Weir and
Fremont Weir combined with flows from
Putah and Cache Creeks produced an es-
timated peak flow of 220,000 cfs in the
Yolo Bypass near Lisbon. Total peak
flow past the latitude of Sacramento,
including the Sacramento River and the

Yolo Bypass, was estimated to be
317,000 cfs.

The Sutter and Yolo Bypasses of the
Sacramento River Flood Control Project
effectively bypassed high stages and
large volumes of water around highly
developed urban, suburban, and agricul-
tural areas. With the exception of
some local flooding and storm drainage
problems, no serious flood damages were
reported in the Sacramento area. Sixty
residents of a trailer park were evac-
uated early on the morning of January
21, when the American River overflowed
into the lowlands of the flood plain.
Trailer homes were pulled out of the

lowland park, which has been inundated
many times in the past.

High stages continued into February
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with seven additional crests moving
down the Sacramento River. Overflow
continued during the entire month at

Tisdale and Fremont Weirs. The bypass-

es remained flooded and normal agricul-

tural operations were impossible. Farm-

ing operations were delayed several weeks

beyond the usual spring starting time.

Plate 16 illustrates the stages of the

Sacramento River at various points dur-

ing the January storms.

Sacramento - San Joaquin Delta

In the Sacramento-San Joaquin Delta area

a combination of large inflows and high

tides resulted in unusually high water.

levels. This, together with strong
winds which caused high waves, threat-

ened to overtop and erode the levees in

the area. The high-tide stages at Rio

Vista were only one-tenth of a foot be-

low the nine-foot flood stage.

Late in the afternoon on January 20 a

levee on the San Joaquin River protect-
ing Sherman Island was breached, and the

10,000-acre island was flooded. The

island lies just above the confluence of

the San Joaquin and Sacramento Rivers.

The 200 inhabitants were alerted to the

break in time to move heavy farm machin-
ery and livestock to high ground. As

the water rose slowly over the island,

the residents moved what items of value

they could. Within two days the island

was completely flooded by 90,000 acre-
feet of water which, in places, was 20

feet deep. Most dwellings on the island

were destroyed beyond repair.

The break in the Sherman Island levee
widened to approximately 200 feet before
the U. S. Corps of Engineers arrived
with rock-loaded barges and a crane to

begin repairs.

Personnel of the Department of Water

Resources and Conservation Camp Crews

worked round-the-clock on Sherman Is-

land to control wave wash on the land

side slopes of the island levees. On

February 9, the breach in the levee

was closed and work continued to install

pumps to dewater the island. It was

necessary to continue pumping operations

until late in September before the is-

land was completely dewatered and the

repair to agricultural lands could com-

mence.

Through January, winds, tides, and high

streamflows continued to create a crit-

ical situation for the islands in the

Delta. Residents of the islands and

tracts maintained levee patrols, and

continued sandbagging operations as

the levees deteriorated from long

saturation and wave wash action.

On January 26, the Department increased

its surveillance activities throughout

the delta, and a mobile-headquarters

equipped with radio and telephone com-

munication was established at Brannan

Island.

High water continued to cause serious

levee problems in the delta during

February. On February 15, the levees

on Venice Island were overtopped at

various locations by almost an inch of

water, but sandbagging operations pre-

vented the levees from being breached.

On February I6, a levee protecting

Mildred Island broke and the 3,000-acre

island was flooded. Many other islands

in the delta experienced slips and ero-

sion of their levees, and considerable

flood fighting activity was required

to prevent failures.

San Joaquin River Basin

Record precipitation in January fell

over most of the San Joaquin Basin, par-

ticularly south of Yosemite Valley.

Some stations reported over 6OO percent

of January normal, and the entire basin

averaged well over 300 percent. During

the period January 18-27, several sta-

tions reported between 35 to 40 inches

of precipitation.

On February 1, 27 major reservoirs serv-

ing the San Joaquin Valley contained

3,663,000 acre-feet of water. This stor-

age amounted to 60 percent of the res-
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ervoirs combined capacity, and was 160
percent of normal February 1 storage.
All the major flood control reservoirs
in the basin encroached into flood
control storage during the late January
storm period. Because of this encroach-
ment, high reservoir releases were nec-
essary to attain the required storage
space.

Three to five major crests moved down
the several tributaries of the San
Joaquin River during the January storms.

On the lower San Joaquin River, flood
warning stages were reached or exceeded
at all points, and flood stages were
reached at several points. On January

27, near midnight, the San Joaquin River
at Vernalis reached a stage of 3^.6 feet
the highest stage of record for that
station. Seepage through the levees
was excessive during the high flows,

but there were no levee breaks on the

San Joaquin River during January.

The record flow in the San Joaquin River
combined with high flows in the Stani-
slaus River to cause a break in the left
levee of the Stanislaus River one-half
mile above its confluenced with the San
Joaquin River. At the time of the

break, two Forestry Conservation Camp
crews supervised by Department of Water
Resources' personnel were conducting a

flood fight on the Stanislaus River.

The break resulted in flooding of 3»000
acres of agricultural land in Reclamation
District 2031. Peak flows in the Stani-
slaus River occurred January 21, five

days before the levee break. These

flows caused flooding in and around
the City of Ripon,

Flood flows moving down the Tuolumne
River reached a peak stage of 65.^ feet
at Modesto on January 27. Flooding oc-
curred near the town of Modesto along
the river, but damage was relatively
minor. The flows receded below flood
stage by January 29, but high flows con-
tinued because of large reservoir re-
leases and snowmelt runoff. In February
the Tuolumne River at Modesto again rose
above flood stage. From February 25 to

February 27, flooding recurred in the
areas that had been flooded in January.
It was late in June before the Tuolumne
River receded to its normal seasonal
flow.

In the San Joaquin River drainage basin
above Friant Dam, the mean precipitation
during the period January 18-29 was over
17 inches. The maximum daily inflow to

Friant Reservoir was 18,850 cfs, which
occurred on January 25. Releases frcm
Friant Reservoir were steadily increas-
ed until February ^, when the peak mean
daily release during the rainfall-runoff
period was 8,776 cfs.

Another series of storms began February

5 and continued intermittently through
the month. The mean monthly precipita-
tion total in the basin was near thirteen
inches. The levees on the lower San
Joaquin River were gradually deteriorat-
ing from the extended saturation, and

on February 26 a section of nonproject
levee broke on the west side of the San
Joaquin River. The break occurred ap-
proximately two miles south of the Pat-
terson highway bridge, but the area
flooded was not extensive. On February
28 another section of levee failed on
the San Joaquin River. This break oc-
curred on the west side, in Reclamation
District 2101, near the San Joaquin-
Stanislaus County line. Flooding from
this break was also relatively minor.

The relatively high releases from Friant
Reservoir continued through the February
storm periods and were again increased
during the snowmelt runoff period. From
June 6 to 10, the peak mean daily release
was 12,400 cfs.

Downstream from Friant Reservoir, the

San Joaquin River at Gravelly Ford reach-

ed a peak mean daily flow of 11,800 cfs

on June 9 and 11. Farther downstream
the peak mean daily flow in the Chow-

chilla Bypass below San Joaquin River

was 9,400 cfs on June 11, and the peak

mean daily flow in the San Joaquin River

below the Chowchilla Bypass was 2,7^0
cfs on June 14,
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In the Eastside Bypass near El Nido, the

peak flow during the rainfall-runoff
period was 21,700 cfs, reached on Feb-

ruary 25. The peak flow during the snow-

melt-runoff period was 14,700 cfs on

June 11.

On the west side of the San Joaquin
Valley, the January storm caused a peak
flow of 2,420 cfs in Avenal Creek near
Avenal on January 25. The peak flow in

Los Gatos Creek above Nunez Canyon near
Coalinga was 3»930 cfs on January 26.

These flows exceeded those that occurred
in December I966 and caused widespread
flooding.

In February, heavy rains along the west
side of the valley again caused exten-
sive flooding. Warthan Creek overflowed

its banks as it came out of the canyon,
flooding the main street of Coalinga.
South of Coalinga, the south levee of
Warthan Creek broke, flooding agricul-
tural land, a bowling alley, and a

trailer park. The overflow forced about
80 people to evacuate their homes. Los

Gatos Creek overflowed its channel north
of Coalinga, causing minor flooding.
Roads were flooded and travel in or out

of Coalinga was impossible for several
hours.

The peak discharge of 2,600 cfs on

February 2k in Avenal Creek near Avenal,

and 4,360 cfs in Los Gatos Creek above

Nunez Canyon near Coalinga, exceeded the

peak January flows and are the maximum
flows of record for the stations.

The left levee of hhe Stanislaus River, near the confluence of the
San Joaquin River , was breached on January 27, causing inundation
of an extended area of farm land.

Photograph - courtesy of Department of Water He sources Flood Control
Project Surveillance Unit.
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A break in the Sherman Island levee

1
— caused flooding of State Highway l60,
and the approach to the Ant loch bridge.

Some farm Implements were saved
from flood damage --

-- but homes and storage sheds were
inundated and severely damaged.

Photographs courtesy of Department
of Water Resources Graphic Services.
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CHECKING THE SKO'.VPACK—An aerial check of snow courses revealed over twelve feet
of snow at Lonp: Meadow on February 1, 1969. This snow course is located in the
Kings River Basin at an elevation of 5,500 feet. The maximum snow depth of 146
inches exceeded the previous record of 139 inches that occurred in 1939.

MASURING THE RECORD V/ATER CGIJTEMT—Two snow surveyors from the Department of

•Vater Resources measure the water content of a 140-inch snowpack at Wrights Lake

in the American River drainage basin. The snow core picked up in the tube con-

tained 67 inches of water, contrasted to the 50-year average of 33 inches for

Aoril 1. The snow course is at an elevation of 6,900 feet in the Sierra Nevada.

Pyramid Peak appears betv/een the trees in the background.

Photograph courtesy of the Department of Water
Resources Snow Surveys and Water Forecasting Unit.
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SNOWMELT RUNOFF

The accumulation of snow in the winter
of 1968-69 was of record proportions.
New water-content records were estao-
lished in all basins of the southern
Sierra Nevada. From the Stanislaus
River Basin south to the Kern River
Basin, 78 of the I09 snow courses set
all-time records.

Snow accumulation in the mountains be-

gan with the storms of December I968.
At Norden, a station maintained by the

Southern Pacific Railroad in the Cen-
tral Sierra at 7»000 feet, had a snow
depth by the end of December which ex-
ceeded the 70-year average by a factor
of two, and by the end of February was
265 percent of average. Plate 21 illus-
trates the daily snow depth at Norden.

At the Department of Water Resources'
snow pillow at Alpha (near Wright's
Lake), elevation 7,600 feet in the Amer-
ican River Basin, the water content of
the snow rose from 20.5 inches on Janu-
ary 18 to 39 inches on January 30. The
water-content accumulation was even more
spectacular at locations in the Kings
and Kern River Basins. At Upper Wood-
chuck Meadow (9,100 feet) in the Kings,
the water content increased from 18,0
inches on January 18 to ^8.5 inches on

January 30. At Round Meadow (9,000
feet) in the Kern, the water content
increased from 12,0 inches on January
18 to 39.0 inches on January 30. The
maximum rate of accumulation at these
two locations was about 3«5 inches of
water content per day. Time plots of
water content for stations in the Lake

Tahoe, American River, Mokelumne River,

and Kern River Basins are illustrated
on Plate 24-

During February, when storms brought
above-normal precipitation, more snow
accumulated with 10 to 20 inches of

water equivalent added to the pack.

On March 1, the water content of the

Sierra Nevada snowpack in some areas
had increased as much as 50 percent
over that measured on February 1.

Statewide precipitation during March
amounted to only 50 percent of the nor-
mal expectancy for the month, a respite
from the previous wet months. However,

the central and southern Sierra Nevada
again received the heavier amount, with
precipitation over these areas ranging
from 60 to 80 percent of normal. April
1 snow surveys ^owed that almost all

previous records had been broken in the

higher elevations of the Sierra. State-
wide, the snowpack water content was

210 percent of the April 1 average;
above the 7,000-foot level, the water
content averaged 60 to 80 inches. The

maximum water content was reached either
in late March or early April.

April precipitation in the southern
Sierra was near normal, and although the
snow depth had generally declined, the

total water content was greater on May 1

than at any time during the period of
record on that date. Unlike the month
of April in the previous heavy snow-

pack year of I967, which was quite cold,

April 1969 had more near-normal tempera-
tures. These temperatures caused the

snowpack to ripen earlier. The tempera-

ture regime during the melt period was

generally characterized by a warm May
and a cool June. During July, tempera-

tures over the State were mostly near

normal, although many mountain stations

on the southern Sierra Nevada had nega-

tive departures from the normal. Plots

of the daily maximum temperatures at

selected stations are shown in Plates
25 through 31.

Early in May the Sierra began to release
the heaviest snowmelt of recent time.

Water stored in 27 major reservoirs in

the southern Sierra on May 1 was only

95 percent of normal for that date.

However, many of the reservoirs had en-

croached upon flood control space, and

continued high releases were necessary
to retain the maximum possible storage

space to contain the forecasted high
snowmelt flows.
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The basins of the Stanislaus, Tuolumne,

Merced, San Joaquin, Kings, and Kaweah
Rivers had near-record water content in

the snowpacks. The basins of the Tule

and Kern Rivers had snowpacks with water
contents far in excess of previous re-
cords.

Improvement of the Kern River and Jerry
Slough Channels by the U. S. Corps of
Engineers helped reduce flood damage.
The U. S. Bureau of Reclamation cooper-
ated with local agencies in Kern County
to permit diversion of Kern River water
into the Friant-Kern Canal, reducing
the Kern River flood flows. The Depart-
ment of Water Resources cooperated with
local agencies by providing for diver-
sion of Kern River water into the Cali-
fornia Aqueduct, A pumping plant
constructed on the west bank of the

Kern River flood channel pumped Kern
River water into the aqueduct. Eighteen
miles up the aqueduct a set of pumps
lifted the water over a control struc-
ture to a higher elevation. Three sets

of pumps were used to transport the

water a distance of 63 miles up the
aqueduct. These accomplishments divert-
ed 250,000 acre-feet of water from the

Kern River, which otherwise would have
gone into Buena Vista and Tulare Lakes.

The Tulare Lake Basin is a reclaimed
lake and is now one of the richest ag-
ricultural regions in California. Four
major streams terminate in the lake.

These are the Kings River entering the

basin from the northwest, the Kaweah
River entering from the north east, the

Tule River entering from the east, and
the Kern River entering from the south.
Flood control reservoirs on these four
rivers prevent flooding of the lakebed
except in years of very large flood
flows. The rivers flowing into the

lakebed are confined by levees. The

lakebed itself is formed into a series
of cells by additional levees.

During the irrigation season of most
years, trailer-mounted diesel-engine
pumps are used to pump water from river

channels into the distribution systems
for irrigation of land within the cells.
During years of excessive runoff when
the water cannot be confined to the
river channels, successive cells are
flooded. In I967, the excess runoff
was stored in the Basin Cell and in a

portion of the Brown Cell, which caused
flooding of 17,300 acres.

This year, several cells in the lake

bed were flooded, covering over 89,000
acres with approximately 962,000 acre-

feet of water. During the early stream-

flow runoff period, the Kings River flow

was conveyed into the San Joaquin River
system. However, as streamflows in-

creased, it was necessary to route some

of the Kings River flood flows into
Tulare Lake. In addition, there were
high inflows from the Kaweah, Tule, and

Kern Rivers. Preliminary figures in-

dicate that the total inflow into Tulare

Lake during the period January through
July included 329»000 acre-feet from
Kaweah River; 287,000 acre-feet from

Kern River; 219,000 acre-feet from Tule
River; 181,000 acre-feet from Kings
River; and 75,000 acre-feet from other
sources. A map showing the area inundated
in the Tulare Basin is on Plate 22, and

a hydrograph of Tulare Lake for the

period January through June is shown
on Plate 23. Table 9 shows total month-
ly inflow and storage at Buena Vista Lake.

All measures possible were taken to re-
duce the inflow to Tulare Lake. The
Corps of Engineers constructed levees
in the Sand Ridge area south of the
lakebed. The levees retained 100,000
acre-feet of inflow from the Kern River.
Prior to the construction of the levees,
1,500 cfs of Kern River flow was enter-
ing the lake.

Flood control releases at all foothill
reservoirs were at very high rates to
prevent uncontrolled spilling of the
reservoirs. The high flows caused dam-
age along some river channels, particu-
larly the Kings and San Joaquin Rivers.
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May 1 storage in 33 major Sacramento
Valley stream reservoirs was 12,712,000
acre-feet, or 115 percent of normal for

this date. None of the flood control
reservoirs in the Sacramento River Basin
was encroached into flood control storage
space on that date. There were no flood-
ing or high water problems in the Sac-
ramento River basins due to snowmelt.

The first significant temperature warm-
ing began on May ^ and continued through
June 6, with the exception of three brief
cool periods. As temperatures began to

rise, streamflows increased steadily
toward record peak flows. Most of
San Joaquin River basins experienced
peak snovimelt inflows to reservoirs and
peak releases to rivers during late May
or early June. The Sacramento River
drainage basins had peak snowmelt flows
much earlier. The Feather River inflow
to Oroville Reservoir peaked on May 11,

and the American River inflow to Folsom
Reservoir peaked May 12.

In early June a significant change in

the weather pattern occurred with the
development of a blocking ridge of high
pressure over British Columbia and con-
currently a series of cold low pressure
centers or troughs over California.
This development began about June 5,
and cooler air masses associated with
the low pressure centers brought depar-
tures of 10 to 20 degrees in the tem-
peratures at the mountain stations.
Warming commenced about June 11, but
the recovery was only to near-normal .

temperatures. The period of one week
of cool temperatures had a pronounced
affect on lowering inflow rates to the
Sierra reservoirs. The cool tempera-
tures also provided valuable time to
gain additional storage space in all
the major reservoirs as the inflow rates
dropped below the reservoir release
rates.

The Flood Emergency, which was declared
by Governor Reagan on January '20, con-
tinued during the snowmelt period and
officially ended on July 2.

k.

Flood control releases
through the Oroville Dam
spillway.

Photograph - courtesy of Department of Water Resources Graphic Services.
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OPERATION OF DAMS

Shasta Dam

Shasta Reservoir, on the upper Sacra-
mento River, has a storage capacity of

4,500,000 acre-feet. Keswick Reservoir,

which regulates the Shasta releases to

the Sacramento River, has a capacity of

23,800 acre-feet. During the I969 water
year, October 1, I968 through Septem-
ber 30, 1969. the peak daily inflow to

Shasta Reservoir was 88,000 cfs on

January 21. The peak daily release from
Shasta Reservoir was 48,300 cfs on Janu-
ary 21, and the peak daily release to

the Sacramento River from Keswick was
50,000 cfs on January 22-28. The peak
inflow and releases that occurred in

January exceeded those which occurred
later during the snowmelt runoff period.

The maximum daily inflow to Shasta Res-
ervoir due to snowmelt was 27,200 cfs
on April 5» and the maximum daily re-

lease to the Sacramento River from Kes-
wick was 16,000 cfs from May 15-22.
Shasta Reservoir storage reached a max-
imum for the year of 4,517,900 acre-feet
on May I5. The computed total unimpair-
ed runoff to Shasta Reservoir during the

water year was 7,666,000 acre-feet, or
144 percent of the 50-year average.

Hydrographs of the Shasta Dam complex,
showing inflow and storage for Shasta
Reservoir, and releases from Keswick
Reservoir to the Sacramento River are
shown on Plate 25.

Black Butte Dam

Black Butte Reservoir on Stony Creek,
a west-side tributary to the Sacramento
River, has a maximum storage capacity
of 160,000 acre-feet. The peak daily
inflow to Black Butte and the maximum
daily release to Stony Creek occurred
in January during the intense rainfall
period. On January 21, the peak daily
inflow reached 12,600 cfs, and on the
following day, January 22, the maximum
daily release of 10,000 cfs occurred.

During the snowmelt period. Black Butte
Reservoir releases to Stony Creek were
held to a relatively low mean daily peak
of 920 cfs. Reservoir storage increased
sharply in March and April and reached
the year's maximum storage of 137,400
acre-feet on May 14. Hydrographs of in-
flow, release, and storage are shown on

Plate 25.

Oroville Dam

Oroville Reservoir, filling for the first
time, reached a peak storage of 3»503»200
acre-feet on June 11. The maximum storage
capacity is 3> 538,000 acre-feet. In the

Feather River Basin the snowpack accumu-
lated through the winter season normally
melts early in the spring. The daily
peak inflow to Oroville Reservoir during
the 1969 snowmelt period was 26,700 cfs,
which occurred on April 1. The releases
from the Oroville Reservoir complex were
increased gradually from 7,100 cfs on
April 2 to the maximum daily, during the
snowmelt period, of 16,000 cfs on April 4

through April 17. In contrast, the peak
daily release during the rainfall-runoff
period was 51>900 cfs on January 22.

During the period October 1, I968 to

September 30, I969, the computed unim-
paired runoff in the Feather River Basin
was 7,044,100 acre-feet. This flow was

169 percent of average. The measured
flow in the Feather River below Oroville
Reservoir during the same period was

^»509,300 acre-feet. Hydrographs of in-
flow and storage for Oroville Reservoir
and total releases from the Oroville
Complex are shown on Plate 26.
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Folsom Dam

On April 1, I969, Folsom Reservoir,

located on the extreme lower portion of

the American River Basin, had 556,4-00

acre-feet of available storage space to

retain the spring runoff. Other reser-

voirs in the basin provided an addition-

al 472,000 acre-feet of available stor-

age. During the period April 1, I969

through July 31 » 1969, the computed

unimpaired runoff in the American River

vras 2,191,000 acre-feet, or I65 percent

of a 50-year average. During the entire

water year the unimpaired runoff was

4,427,600 acre-feet, or 175 percent of

average.

The peak daily inflow to Folsom Reser-

voir was 72,100 cfs, vdiich occurred on

January 20. The peak daily inflow dur-

ing the snowmelt period was 14,100 cfs

on May 12. The maximum daily release

from Folsom Reservoir during the year

was 72,100 cfs on January 20. The max-

imum daily release during the snowmelt
period was 8,400 cfs on lAay 12. These

releases are relatively low when com-

pared with the downstream channel capa-

city of 115,000 cfs.

During the year, Folsom Reservoir reached

its peak storage of 895,000 acre-feet

on August 2. The maximum storage capa-

city is 1,010,000 acre- feet. Shown in

Plate 26 are hydrographs of inflow,

releases, and storage of Folsom Reser-

voir during the January-June 1969 period.

Pardee and Camanche Dams

The North, Middle, and South Forks of

the Mokelumne River provide the inflow
to Pardee Reservoir. Camanche Reservoir
is located immediately downstream from

Pardee Dam, and, for all practical pur-
poses, the two reservoirs are essential-
ly one, with the discharge from Pardee
being almost the total inflow to Caman-
che, The hydrographs in Plate 27 show

the mean daily inflow to Pardee Reservoir,

the daily release from camanche Reservoir,

and the storage in both reservoirs during

the period January-June I969.

In January, encroachment above permissible
storage in Camanche Reservoir occurred,

and releases from the reservoir were in-

creased from 100 cfs to a maximum daily
of 5,000 cfs on January 24. Early in

February, reservoir storage fell below
the allowable storage for flood control,

and releases from Camanche Reservoir were

decreased and maintained between 2,000
cfs and 3»000 cfs during the snowmelt-

runoff period. The nondamaging down-
stream channel capacity is approximately

5,000 cfs.

The computed imunpaired runoff in the

Mokelumne River during the water year
was 1,333,500 acre-feet. This flow is

193 percent of the 50-year average. The

measured flow below the reservoirs was

1,284,600 acre-feet.

New Hogan Dam

New Hogan Reservoir on the Calaveras
River serves to control the flows in the

basin. The reservoir reached a peak
storage of 215,000 acre-feet on January
21. Inflow to New Hogan Reservoir began
to increase rapidly on January 19 and

reached a peak daily flow of 14,700 cfs

on January 21. Reservoir storage exceed-
ed the flood control permissible storage
on January 19, and reservoir releases were

increased to a peak daily 7,500 cfs.

Sno\melt flows in the Calaveras River
Basin are usually not too significant
because of the basin's relatively low
elevation. On March 10, reservoir re-

leases were reduced to a minimum flow

and maintained during the snowmelt per-

iod. Peak reservoir storage during the

snowmelt period was 200,500 a ere -feet

on May I3. Storage was well-below the
permissible flood storage during the

snowmelt-runoff period.
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Plate 2 7 shows the hydrographs of in-

flow, release, and storage for New
Hogan Reservoir during the period
January-June 1969.

Melones and Tulloch Dams

The four major reservoirs in the Stan-
islaus River Basin—Donnells, Beardsley,
Melones, and Tulloch—are principally
for the generation of hydroelectric
power and downstream irrigation rather
than for flood control. The outlet struc-
tures of the reservoirs have extremely
limited discharge capacities, and reser-
voir releases cannot be adjusted for
high rates of flow. Therefore, uncon-
trolled spill occurs at each reservoir
when the inflow exceeds the maximum
rate of discharge and the reservoir is
filled to capacity.

Donnels Reservoir, located on the
Middle Fork of the Stanislaus River and
the uppermost reservoir on the stream
system, has a maximum storage capacity
of 6^,700 acre-feet. When the reservoir
water surface is below the spillway lip,
releases are limited to about 400 cfs
from a discharge valve and about 700
cfs through the powerhouse,

Beardsley Reservoir is located below
Donnells Reservoir on the Middle Fork
of the Stanislaus River. The reservoir
has a storage capacity of 97,500 acre-feet
and maximum release capability of 650
cfs when the water surface is below the
spillway crest,

Melones Reservoir, located well below
the confluence of the South Fork, with
the main branch of the Stanislaus River,
has maximum storage capacity of 112,600
acre-feet. Tulloch Reservoir, located
below Melones, has a maximum storage
capacity of 68,200 acre-feet. A maxi-
mum release to the Stanislaus River of
approximately 1,800 cfs can be made
through the Tulloch powerhouse, and a

maximum 3,000 cfs through release
valves when the reservoir storage is
less than 37,600 cfs.

On January 13, Tulloch Reservoir filled
and began to spill. The discharge to
the river increased until it reached a

maximum daily flow of 20,400 cfs on
January 21. During the peak discharge
the reservoir storage reached 66,300
acre-feet. Maximum releases were made
from Tulloch Reservoir during February
and March to gain storage space for con-
tinuing storms and the anticipated large
volume of snowmelt runoff.

On April 1, Melones Reservoir had 31,400
acre-feet in storage, and Tulloch Reser-
voir was storing 16,000 acre-feet. On
May 8, Melones Reservoir filled and began
to spill, causing Tulloch Reservoir to

fill rapidly. On May 10, Tulloch Res-
ervoir began spilling again and reached
a peak discharge during the snowmelt
period of 10,900 cfs on May 22.

The maximum storage in both reservoirs
occurred in July when Melones Reservoir
reached 114,100 acre-feet and Tulloch
Reservoir reached 66,700 acre-feet.
During the I969 water year, the comput-
ed unimpaired runoff in the Stanislaus
River Basin was 2,206,500 acre-feet,
which is 209 percent of a 50-year aver-
age. Hydrographs of inflow to Melones
Reservoir, release from Tulloch Reser-
voir, and storage at both reservoirs
are shown in Plate 28.

Don Pedro Dam

The three main reservoirs in the Tuolumne
River Basin—Cherry Valley, Hetch Hetchy,
and Don Pedro--have a total storage
capacity of 919,000 acre-feet. Don
Pedro Reservoir, with a storage capa-
city of 290,000 acre-feet, almost reach-
ed its capacity during the rainfall-
runoff period; on January 26, the stor-
age reached 284,100 acre-feet. The
maximum daily inflow was 43,300 cfs,

which occurred on January 22, and the

maximum daily reservoir release reached
27,300 cfs on January 27.

64



PLATE 28

° H § 60
<X UJ

3 UJ O
S a. >- 40



During the snowmelt period, the peak in-

flow and reservoir release were much
less than had occurred in January, but

the peak storage for the water year
occurred on July 13 when the reservoir
reached 290,000 acre-feet. The comput-
ed unimpaired runoff in the Tuolumne
River Basin during the period April 1-

July 31 was 2,405,300 acre-feet, or

204 percent of average. The unimpaired
runoff for the 19^9 water year was

3,766,700 acre-feet, which is 213 per-

cent of the 50-year average. The

measured flow below Don Pedro Dam dur-
ing the water year was 3fl82,400 acre-
feet.

Hydrographs of inflow, release, and
storage for Don Pedro Reservoir are

shown in Plate 28.

New Exchequer Dam

New Exchequer Reservoir, on the Merced
River, has a maximum storage capacity
of 1,026,000 acre-feet. On January 28

encroachment above permissible flood
storage reservation occurred. Reservoir
releases were increased until a maximum
outflow of 5»100 cfs was reached on
February 9. These relatively high flows
were maintained until March 10 and then
reduced to 3j300 cfs. The maximum daily
inflow for the water year was 33»500 cfs

on January 21. During the rainfall-
runoff period, the peak storage was

735,100 acre-feet on February 7.

Due to snowmelt runoff, inflow to New
Exchequer Reservoir gradually increased
beginning March I5 and reached a peak
daily of 12,600 cfs on June 1. Reser-
voir releases were gradually increased
from 3»800 cfs on May 8 to a maximum
daily 8,270 cfs on June 5^ Reservoir
storage continued to increase until
July 14, vrfien the peak storage for the

winter year, 1,026,200 acre-feet, was
reached.

During the water year, the computed un-
impaired flow in the Merced River Basin
was 2,203,000 acre-feet, or 245 percent
of average. The measured flow in the

Merced River below New Exchequer Dam

was 1,770,000 acre-feet.

Hydrographs of inflow, release, and

storage for New Exchequer Dam are shown
in Plate 29.

Friant Dam

Friant Dam is located at the mouth of
the Upper San Joaquin Basin. The res-
ervoir has a maximum storage capacity
of 520,500 acre-feet and provides the

nHjor flood-control regulation for the

San Joaquin River, Upstream from Friant
Dam are: Crane Valley Dam, Shaver Lake,

Huntington Lake, Mammoth Pool, Florence
Lake, and T. A. Edison Dam. These up-
stream reservoirs, constructed for
hydroelectric power, have a combined
storage capacity of 608,000 acre-feet.

On January 1, 1969» the storage in

Friant Reservoir was 257,000 acre-feet.
On January 25, the mean daily inflow to

Friant reached 18,850 cfs, and encroach-
ment above permissible storage occurred.
On January 18, the storage in Friant
Reservoir was 471,500 acre-feet, the

peak during the rainfall-runoff period.
Heavy precipitation during February de-
layed the recession of reservoir stor-
age, but on May 1, when snowmelt runoff
began to increase, there were 283,000
acre-feet of available storage in Friant
Reservoir and approximately 366,000
acre-feet available in the upper San
Joaquin reservoirs.

On June 3, the inflow to Friant Reser-

voir reached the 1969 water year's peak

mean daily flow of 21,300 cfs. Reser-

voir releases were increased to a peak

mean daily 12,100 cfs. Friant Reservoir

storage rose rapidly during May and

reached 453,900 acre-feet on June 9«

The storage receded slightly during the

period June 10-20, and then began to

rise again and reached a peak of

520,400 acre-feet on July 25.
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PLATE 29

f^ i 60

2 a: iJi

I I
? 40

5 It! 5

>^':^^ys,ySf^Z[/\^J^^fi^^^^\W^

—I

—

\—I—I—I—I—1—I

—

\—

r

PeAfC STORAGE 1,026.200 AC-FT JULY 14

/
T ^Z

735.100 AC-FT FEBRUARY 7 RESERVOIR STORAGE

1^

0'— ,„ 40

NEW EXCHEQUER DAM
MERCED RIVER

33,500 CFS JANUARY 21

RESERVOIR INFLOW

5 10 15 20 25

JANUARY 1969

10 15 20 25

FEBRUARY
5 10 15 20 25

MARCH
5 10 15 20 25

APRIL
5-10 15 20 25

MAY
5 10 15 20 25

JUNE 1969

—

1

1 1 1 1 1 1 i__ I 1

—

P£AK STORAGE 520,400 AC-FT JULY 25

/'"

r

FRIANT DAM
SAN JOAQUIN RIVER

21,300 CFS JUNE 3

RESERVOIR RELEASE
TO THE RIVER

5 10 15 20 25

JANUARY 1969

5 10 15 20 25 5 10 15 20 25

FEBRUARY MARCH
5 10 15 20 25

APRIL
5 10 15 20 25

MAY
5 10 15 20 25

JUNE 1969

OPERATION OF NEW EXCHEQUER AND FRIANT DAMS

67



The computed unimpaired runoff to Friant

Reservoir during May was 1,096,100 acre-

feet. This inflow is 26l percent of a

50-year average. Hydrographs of Friant
Reservoir, showing inflow, releases to

the San Joaquin River, releases to

canals, and storage for the period Jan-

uary 1 through June 30 are shown on
Plate 29.

Pine Flat Dam

Pine Flat Reservoir, which has a maxi-
mum storage capacity of 1,000,000 acre-
feet, receives virtually all of the run-

off from the Kings River Basin. Two

relatively small hydroelectric power
regulating reservoirs in the upper
basin, Courtright and Wishon, have a

combined storage capacity of 251,860
acre-feet.

On January 25, the inflow to Pine Flat
Reservoir reached the season's peak daily
flow of 39,900 cfs. Relatively high in-

tensities of rainfall in January caused
the storage in Pine Flat Reservoir to

increase from 453»000 acre-feet on Jan-
uary 31« Additional rainfall in Febru-
ary caused a further rise in storage to

819,000 acre-feet on February 28. Dur-
ing March and April, the reservoir stor-
age receded slowly and on May 6, when
snowmelt-runoff increased sharply, there

was only 425,000 acre-feet of storage
space available.

Releases from Pine Flat Reservoir were
continually increased during the snow-
melt runoff period and reached a peak
daily flow of 17,000 cfs on June 4. A
rapid rise in temperatures in May and
early June caused increased snowmelt
and the maximum daily inflow of 22,900
cfs on June 2. The maximum reservoir
storage for the year, 999»500 acre-feet,
occurred on June 9»

The computed unimpaired runoff in the

Kings River Basin during the water year
was 4,24-3,300 acre-feet, or 330 percent
of average. The measured flow in the

Kings River below Pine Flat Reservoir was

3,767,800 acre-feet.

Hydrographs of inflow, release, and
storage for Pine Flat Dam are shown in

Plate 30.

Terminus Dam

Terminus Reservoir, the only flood con-
trol reservoir in the Kaweah River Basin,
has a stoage capacity of 150,000 acre-
feet. During the snowmelt rxinoff period,
the U. S. Corps of Engineers constructed
a temporary retaining wall on the spill-
way of Terminus Dam to increase the sto
storage capacity. On June 1, the reser-
voir storage reached the spillway crest,
but the additional reservoir sfDace pro-
vided by the temporary retaining wall
was sufficient to permit a peak storage
of 158,800 acre-feet of runoff by June 26.

During the I969 water year, the computed
unimpaired runoff to Terminus Reservoir
was 1,265,500 acre-feet. This flow was

330 percent of average. The peak daily
inflow was 22,400 cfs, which occurred
On January 25 during the rainfall-runoff
period. During the snowmelt period, the
peak daily inflow to Terminus Reservoir
was 6,800 cfs on June 1, and the peak
daily release was 5»590 cfs on June 4.

Hydrographs of inflow, release and stor-
age for Terminus Reservoir are shown on
Plate 30.
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Success Dam

Success Reservoir, the only flood con-

trol structure in the Tule River Basin,

has a storage capacity of 85,^00 acre-

feet. The U. S. Corps of Engineers in-

creased this storage capacity by con-

structing a temporary retaining wall

across the spillway. On June 20, Suc-

cess Reservoir reached its maximum stor-

age for the year, 95.300 acre-feet.-

Intense rainfall during January caused

the year's daily peak inflow to Success

Reservoir of 12,820 cfs on January 25.

Heavy rainfall in February caused a

relatively high daily inflow of 7,800

cfs, and a peak storage during the

rainfall-runoff period of 83,000 acre-

feet on February 26. The peak release

from Success Reservoir to Tule River

was 3,210 cfs on February 28.

The peak daily inflow to Success Reser-

voir dur to snowmeIt-runoff was 2,150

cfs on April 5. The computed unimpaired

runoff in Tule River for the water year

was ^99,500 acre-feet, which is ^04 per-

cent of average. During the snowmelt

period, April 1 through July 31 » the

unimpaired runoff was 222,400 acre-feet,

or 399 percent of average.

Hydrographs of inflow, release, and

storage for Success Reservoir are shown

on Plate 31.

During the intense rainfall of January,

the inflow to the reservoir reached a

peak daily flow of 22,400 cfs. The

peak daily inflow during the snowmelt-
runoff period was 12,860 cfs. In Jan-

uary and February, the releases to Kern

River were maintained at minimum flows.

Reservoir releases were increased in

March and April to gain storage space for

the anticipated snowmelt-runoff . The

peak daily release occurred on June 5

and was 7,010 cfs.

The computed unimpaired runoff in the

Kern River Basin during the water year

was 2,406,600 acre-feet, which is 373
percent of average. The measured flow

in the Kern River near Bakersfield was

2,131,000 acre-feet.

Hydrographs of inflow, release, and

storage for Isabella Reservoir are

shown on Plate 31.

Isabella Dam

Isabella Reservoir is the only major

storage reservoir in the Kern River Ba-

sin. The reservoir has a storage capa-

city of 570,000 acre-feet. On July 1,

Isabella Reservoir filled for the first

time since its construction I6 years

ago.
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Table 10

UNIMPAIRED STREAMFLOW

Mean Daily Flow in Thousands of C.F.S.



Table 10 (Cont'd)

UNIMPAIRED STREAMFLOW

Mean Daily Flows in Thousands of C.F.S.



Table 10 (Cont'd)

UNIMPAIRED STREAMFLOW

Mean Daily Flows in Thousands of C.F.S.

Kaweah RLver at Terminus Dam

Total Ac

Day



Table 10 (Cont'd)

UNIMPAIRED STREAMFLOW

Mean Daily Flows in Thousajids of C.F.S.

Kern River at Isabella Dam
Day



Photograph - Courtesy U. S. Air Force

High altitude photography is a new tool of the Federal-State
River Forecast Center and is used to determine the area of
snow coverage which will contribute to snowmelt runoff.

This photo, taken June 11, 1969, shows the snow covered
San Joaquin River and Kings River basins in the Sierra Nevada.
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Table 11

Peak Flows and Stages
(Preliminary Data, Subject to Revision)

Stream and Station



Table 11 (Continued)

Stream and Station



Table 11 (Continued)

Stream and Station



Table 11 (Continued)

Stream and Station



Table 11 (Continued)

Stream and Station



Table 11 (Continued)

Stream and Station



Table 11 (Continued)

Stream and Station



Table 11 (Continued)

Stream and Station



Table 11 (Continued)

Stream and Station
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Stream and Station



Table 11 (Contlnu<^d)

Stream and Station
Drainage
Area In
Sa. Ml,

Period
of

Record

Source
of

Record

Previous Mnximum
of Record

DntP Stsse
In ft.

Dlschg.
in cfs

1968-69 Water Year

Dnte Stsee Disc .<t

in ft . in cfs

Central Valley Area (Continued)

Spanish Creek above
Blackhawk Creek, at
Keddle

Norf^ Fork Feather
River at Pulga

18I*

1,953

1933- USGS 12/22/6i* 13.53 15,'*00 1/21/69 12.05 12,300

-1910- USGS 12/29/'5U 35.80 73,000=-^ 1/21/69 28.69 46,900=

West Branc>" Feather
River near Paradise 113 1957- USGS 12/22/64 26.2

DWR
25,500 1/20/69 19.42 15,000

Peath'^r River at
Orovllle 3,626'" 1901- USGS 3/19/07 39.3*'''" 230,000 1/21/69 14.10

DWR
50,500

Feather River
near Gridley »1929- DWRq 12/23/55 102.25 1/22/69 40.20 56,400*=

South Honcut Creek
near Bangor 30. e"" 1950- USGS 12/26/64 19.25 17,000 1/21/69 9.74 4,500

Feather River at
Yuba City iqkk- DWR 12/24/55 82.42 1/22/69 61.

£

Middle Yuba River
above Oregon Creek 162 1940- USGS 1/31/63 18.55 31,600*= 1/20/69 12.09 11,300=

Oregon Creek near
Noi'th San Juan 34.4 1911- USGS 12/22/64 12.88 10,300 1/20/69 9.31 3,490

North Yuba River
below Goodyears Bar 250 »1930- USGS 2/ 1/63 23.8^ 40,000 1/21/69 14.55 14,300

North Yuba River below
Bullards Bar Dam 487 iqltO- USGS 12/22/64 40.45 Ql,600= I/26/69 20,700=

Sout'- Yuba River
near Cisco 51.8 1942- USGS 1/31/63 20. 6l^ 18,400 1/20/69 7.96 2,460

South Yuba River at
Jones Bar, near Grass
Valley 310 1940-48 USGS 12/22/64 25.0 53,600= 1/20/69 15.17 13,800=

1959-

Yuba River at
Englebrigi-t Dam 1,109' 1941- USGS 12/22/64 546. o" 171. 700='*" I/26/69 534.63 36, 800= 'f

PG&K

Deer Creek near
Smartvllle 84.6 1935- USGS 10/13/62 13.77 11,600= 1/20/69 10.34 6,150=

Yuba River near
Marysvllle 1,340 •1940- USGS 12/23/64 90. 15 l80,000= 1/21/69 75.10 44,200

Bear River near
Auburn 140 igilO- USGS 12/22/55 16.56° 19,700 DISCONTINUED

Bear River near
Wheatland 292 1928- USGS 12/22/55 19.30'' 33.000 1/20/69 13.3^ 20,000=

Feather River
at Nlcolaus 5,923'" 1943- USGS 12/23/55 51.60

DWR
357,000= 1/22/69 43.60 88,400
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stream and Station
Drainage
Area In
Sq. Ml.

Central Valley Area (Continued)

Table IJ. (Continued)

Period
of

Record

Sources
of

Record
(8)

Previous Maximum
of Record

Date Stage
in ft.

Dlsc'^g.
in cfs

1968-69 Water Year

Date Stage Dlsc'-g.
in ft. In cfs.

Fremont Weir (West End)
Spill to Yolo Bypass •1935- DWR 12/23/55 39.72 293,800'^ 1/23/69 37.37

Sacramento River
at Verona 1929- USGS 3/ l/'*0 'H.20

DWR
79,200= 1/26/69 37.11 68,500

Sacramento Weir Spill
to Yolo Bypass, near
Sacramento

•1939- USGS 3/26/28 31.83
DWR 12/23/55 33.01

118,000 N

Norfn Fork .American
River at Nortb Fork Dam 3''3 I9UI- USGS 12/23/6i+ 11.87 65, ^^00= 1/20/69 7.7t 27,300=

Rubicon River near
Foresthlll 311 1958- USGS 12/23/6') 74°' 1/21/69 • 14.00 12,700

Middle Fork American
River near Forest!-:lll

Middle Fork American
River near Auburn

South Fork American
River near Camino

Souf Fork American
River near Lotus

American River
at Fair Oaks

Sacramento River
at Sacramento

534

613

501

673

1,888'"

23,530

1958- USGS 12/23/64 eg"'*" 1/21/69 16.85 20,500

1911- USGS 12/23/64 60.4'"' 250,000" 1/20/69 23.1

1922-

1951-

1904-

»1879-

USGS 12/23/55 32 .

6

PG&E

49,800'= 1/21/69 17.24

USGS 12/23/55 21.37 71,800'= 1/21/69 13.55

USGS
,

b

DWR 11/21/50 30.14°
USWB

104,000 1/21/69 28.18

27,700

8,130=

21,800°

USGS 11/21/50 31.85 180,000 I/23/69 15.64 73,400=

97,300

Sacramento River
at Walnut Grove 1929. DWR 11/21/50 13.0 1/23/69 11.34

Adobe Creek near
Kelseyville



Table 11 (Continued)

Stream and Station



Table 11 (Continued)

Stream and Station



Table 11 (Continued)

Stream and Station



Table 11 (Continued)

Stream and Station
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